DOCOHEMT EESUME 



ED 133 3-65 



m DOS 983 



XNs llCUTiOK 

SPOHS AGSHClf 
BEpCRE NO 
PUB DME 
HOT 3 

SDRS PRICE 



HGladden^ fiabert tf. ; And Others 

Dc- i/e3.op 3it ^ni Bvaliiation of Frttr ain ing as an 
Ad jurict t« a pilot Training Study* 

ill Soccfe HiJimaii Eesonrces lab.^ Williams AjFB , kriz* 
FLjing TiraiDiog Div. 

Ail loc ce Huiaan Eesouircas lab.^ Brooks aFB# Texas- 

JiL n ^5 
la 5p^ 

HF^$0*8 3 }1C-S6t0 1 Plus Postage. 

Ail dicvl-Basl Initriictlon; Criterlgn Bef iCeiiced rests; 

*F light riainiJig I instructional Hat ecials ; 

In atruc ticnal Progranisi ^Instructional Systens; Meaia 

Research; *Multittedia Instruction; Program 

Iv aluat io^; Simulation * ^Training I^chiiigues ; 

VsLUdity 

Ail lor Ce ; Cognitive Pretraining 



TIl € utility of the pretraining of task-releirant 
cog jiii^ive skills Flthln tit context of experimental researah 
DQQtloaology was i/t£ti ga ted in this study* k criteiioji refexencea 
p te iit^ining ni tilt i- media pioauct was developed and applied to support 
the irmitiaL phase of an ©iperimental research effort in which several 
i ns tt actional methoflsfor training pilots in an iircraft limiilator 
w ir^ i^ny^at if atefl. Tli ob jectives of the pietraiiing materials phase 
of the s^iua y iJese: (1) to provide a standaxaisefli replicahle method 
of OTien-tation of aulje ct 5 acr'Oss three experimeiital groups, (2) to 
persiittlii tralniji g ana i^sessaant of preregaisite ^ntiy iehaviors 
which wesTi relevaiLt *o iK^ -tasks taught in the sinuilator, and (3) to 
enhance *^xpir imental aontiol £or the study* Instruatiojal materials 
wir^ aiv^lpped arid valiaated followiag instructional systems 
development C3SD) jtoceda^is* The latexials consist«a of a moaified 
pro^taaia^d te;xt^ r ^vditr g uestions, a viaeo tapaa 
b ri -at ^ng^de nioJis-fcra^icinp a.3id a crlteriom test. Materials were 
validated asing tvo ^asapl^ groups from the target pcpulation of 
ixnd^tgtaiauate pilot ^ca iain^ (UPT) casual students. The saulti-media 
prett^iniiig pacKag s %ras ijpHed duriag the initiil orientation 
phaJe of tte instructional strategies study. Criterion test scores of 
rhe e^cpea^i&ia ta3- gioups r^csly-ing pretiaining exceeded acceptance 
cri^icia for thesjecified ptereguisite skills as ca3l€a for in th^ 
i ns ttsction al psod ^ alidation^ Achieye ment scores on the criterloii 
tis^ £or thi ^xpiriaient al girQaps closely replicated those of the 
^alidati^n grcup f norD^sigaiif leant differences in mean scores)^ 
CAu^hor/SC) 



Docamerits required %y SRiC Intfludama^y fiifermal iinpubUih^ materiali not m^mMm fwom other nomcm. ERIC raaltis evary 
effort to obtain tJie wst copy i\raili^U. Xl^^i^elissat^mi of marg^al rapf^d^rfbility aie afttii anCQuntered md toU affecU tht 
qiJaUt^r of the microfiche and hardea^^ r€p?^due11©n^ EBIC makei avallabU via the ERIC Doeymint Reproduetioxi itmee (EDRS), 
Ems li not *espc?niitol8 f^t tHi ^tiiUw of the orl#ia doeiimant. Repr ©dueaoni aupplitd by EDRS mi the best that can be laadg itom 
tbeocigiaal, 

ERIC 



APHRLTR 7&14 



DEVELOPMENT A ND EVALUATION OF PRETBAINIPMG 
AS AN ADJUNCT TO A PI LOT TRAINING STUDY 



Robert l\^QFadden, Capl, 
Bernell J, Edwards 
Dolores N), Tyler 



USAF 



FLV|^3G TRAiWING DlVISIONi 
^illioms Aiir Forca Base, Arizona S5224 




DUCeO EJtACTLY Al ^ECi«ViC> FROM 
fHE PERSON OR OB&A fJt^ZAtiON Oft lOi 
\J\hiC IT POINTS Of VIE JVDROPINIQNI 
iTiT ED DO nQT NECeSS^RlLY SEPRi- 
iiNr OFMClft L NATlOHftL iN iflTUTE OF 
iOUe&riON pQSiTrON OR PQLU^V 



SCOPE OF iNrERlSr NC^TIOE 

Tm gRiC FaeiMiy has oiiig-isd 
ihis doGy merit for pfDessiini 




in Bur iudgemerit, tliis doevimeni 
h also Qf intar&Sl 1Q the elearirig- 
heysgl nstgd to thgfigfit, Indeji- 
ing should FS'listr ih§ir jpecis! 
poinii of view. 





ERIC 



AIR FORCE SVSTEIVIS COMMAND 

BROOKS AIR FORCE BASEJEXAS 78235 

2 



NOTICl: 



WHieii IIS fniv^riimeii I drawings, spudngations, i)r other datii iirc lued 
t"(if ^iiy purpuse oihcr timn a dcllnitely rehitGd Guvcrniiieni 
pr'.JCU ruiiieiil i.>p^*rLili ori, tlic Givvernniciit tliiTcby iiiciirs no 
respuimibilit y iiur iiny ubligution svhutsoevor, mid ihc liici tliui llic 
Guvcrnm^Jnt niity hiivc romiuluted, rumislicd, ur In any svay supplied 
lUc said Urusviiigs, specill cations, ur utlier da la is nut to be rcguniud by 
linplicLjiiuii iir utlicrwisc, as in any niunner IkeTising the holder ur uiiy 
(Ulier person t>r curporatiun, ur convuying any rights or p?niiissiun to 
111 an. ufud lire, use. or sell any putented u^ventinn that nmy in uny way 
be rulatfcl thereto. 

This inicrini report was subniitlud by Flying Training Divisiorij Air 
I'urcc Uuinan ilesuurccs Laburuioiy, Willinins Air Porcu Base, Arizona 
85324. under pruject I i23, with HO Air Furau ilumun Rcsuurgcs 
Laburatary (AFSC). Brooks Air Force B^ise, Texas 78235. 

Tills report lias been reviewed and cleared Ibr apen publication and/ar 
public release by the iipprupriatu OfUco of Inrurtimiion (OI) in 
aeeordiirice \vitJi APR 190-17 and DoDD 5230.^^ There is no objeet ion 
to unliniilcd distributiuri of this report to the public at large, or by 
DDC to the Matjonai Technical Infornmtion Service (NTIS). 

This technical report has been reviewed and is approved. 

J. BORBN, ColnneU USAF 
Chl^l', FlyingT raining Division 



Approved for publication, 

DAN FULG HAM, Colonel, USAF 
Com niQndcr 



3 



REPORT DOCUMENTATION PAGE 


READ INSTKUCTION^ 
nRFDRE COSlPI.KTINn FORM 


i Rg-R-q- "-i-jMaH" GO'W^T AC Ci 151 ON NO^ 

AMlKL/ri^76'}4 | 




DBVLILOFMKNT AND EVALUATION OP PRiniiAiNiNC 
AS AN ADniNCTTO A PILOT TRAINlNu STUDY 


S. Typg QF REPORTS ^ W-^l DT- T . F « f T? 

hiioriin 


6. PERFQRMiNQ ORG. REPOF= N-.jMpt.^^ 


KoDuri w. ivi LP uUuun 
Burncll J. Hdsvards 
Dolores Tyler 


g= CONTRACT OR QRAHT NuMSFlR.-i ^ 


3 PERFOrM'NG ORG ANIZ ^T'QN NAME SND ADDRESf 

r lying Training Division 

Air Force Huinaii Resources Labiuatory 

Williarns Air Force Biise, Arizona 85224 


10 PROGRAM ELEMENT. PROjK r:T. TASrf 
AREA S VVO RK UNIT NgMSEHS 

62703F 
1 1 230220 


^ 1: CONTROLLING OFFICE NAME AND ADDRESS 

HQ Air Force Human Rcscnirces Laboratory (AFSC) 
Bruoks Air Force Base, Texas 78^35 


11. REPORT RATE 

June 

1^. MUMPER OF PAGES 

104 




IB. SECURITY CLASS, fe/ ilu ^ fi-;^.i?' 

Unclassitlcd 

lis. DECLi^SSI ^ICATIDN DOWNGRADING 
SCHEDULE 


16. DiSTf^i PuTlON IT ATl%AlHT thi^ Rrpntt) 

Approved tor public rclcnsti; Llisuihiitinn unUiniied. 


n OlSTRsgyTjON BTATEMENT '^nf the nhrirrtc^f ^ntf^tiufm lUark 20, i 7 rJUt^fcnt /Fan? Ri^pnrf) 
la. SyPPL EMEn T*2^Rr NOT. EB 


cognitive pretrainifig aiidiuvi^uiil i raining mntcrials 
iris true iiunul system clcvebpnient in^iruutitJnal prcjgrarn development 
flying r raining research prtigriim evul nation 
mulli-media instruction train iny evaluation 
media research 


2D. ABSTRACT fCQjn?/niJg m fevff.3« side H n^ci-':?infy sn tli dntiiff y hy bt»r ^ nilmhef) 

The ulilily t>r the pretraining of ta^kMelevant cugJiitlve skills within the contcxf of experimental research 
mcthodolagy v/^ ijivcstigatod in this study. A crilcrion-rderenccd preiraining niulti^nietiia producl %vus drvcloputi 
and appllud to support iN initial phase of an exf^rimontaJ researcli criorl in wliich several instructional niclhods fV?5 
training pilots iri aji aircraft simulator were investigated. The objeciivcs of the prutraininy nialeriais phase o( 
study mtc: (a) lo provide a standardized, rcplicuble niethad of orientalion of subjects across three cxperimufiuil 
groups, (b) li> pcnriii the training and asscssniciU of prerequisite entry behaviors which worn relevant In the tasks 
; iatigiU in tJie Riitiulatur, and (c) to enhance experimental control for the study, Iristructional Triatcriuls mm 
developed and VLjIidated following instructional systems development ffSD) procedures. The materials consfsted Ufa 



OD 1 JAN 73 1473 eoiTiON OF 1 NOV6S IS oBsouETE Unclassincd 



SECURITY CLASSfpVcATfON OF THIS PAGE (Whfn Datfi knt^^r^rfy 



iiiiulilk-d puiy:! aiiiiiwil . r CVil-n', ^jUt-^f h his. ,t M'kf* x^i luie i inu uoiiu misI iiii^. Uiul ;i ciiWnoi- lesi, M.ik'ii.ils 
SH'IO UtIia.tlOil iisilK' !s\. » -.^ilivplc iMiHIps hnii) (he l.iii^LM [VijMlla lis Ml o! Ull gr;$d U;! i piliH i i all IMi ^ ^ 

The niiihi-nK'tlui piwt Kiin*;u; p:ick;tuc \\,\s ;tppliLui iluiiiiu (1 ii? iiiiliul oricniumHi pluisi; i'f ihc iiwi iiiLlitHUil 
si lulci'it'S siiidv= Cnicnoii ujsi ^ci'ics ni thw' cNpenincni.il I'mups ivceivinu pret riiiiiiiii! UNeci^ di;*.l ncccptuiiijc ciitt'iiii 
ft«i uv: spccilk-il piercipihht^ caUi^'u im in iiisu net uu uil prudiiiji vjli^Lii itni. Awliicvcnioiu scares m 

cntij/ioji rc^r loi ilic c%j>j|in!cn{al Ljinnps close Is lliuse nf ihe s'liliLhii iim uiuiip ( noii'SiLiiii licniu Lliriou'ficsjs 

III n\v:i\\ ^cm Os). 

This stiuly tkmuiisi ratcti \\w vuhic of c^'upitivc picMiihuiiy ;iii adjiiiKl to t:X|x'rii!icii lul iuse*ifcli 
inclliuikijoys in which SLilij cut s rcq luru truininu in prertjqLiisitc skills prim tu loniuil d;JUi Ci^llcci ioii aclivilics. h ul?-^», 
slunv cil lhal Kysicinaticallv {Icvchipcd, vnliilnictl insuuciional nuiicriiils can lucilil-iiC thg tcachiTi^ ^^l picict|nisi ic! 
sk ills, criluii) wL' CK |>c rinviiUil c* '111 roL atul uwMicialK' aid in the ct in chic I and adiiiinisiTUliiMi nl a ikiia c<'*llC'CittMi elf Mii , 

\i \c;is rcci5iimiC7iilwd thai svsicniat ically developed ptcirainiiiu he lurilicr invc?^i iuaicd hcyiMiU ihcctMUexUM 
lutictionaj oficiitLilit.iii ;iiul sLibiecl pfeparatioiK Olher pesssiblc avctiiic^ c>r invesil^auuiuncludij prci i;i!riin;i witlijn ihe 
conlJNl nt ihc selection ol cx periniciiiul ilcsiiiiiH \or tlaUi collecnoii such as prelCsllng* and iiivesdiiatiiijis m| 
proiraiiuni^ iip^ hich van^nis insinici itnial variahh^s kuc inaiiipiihnccT 



5 



Uiicteillcd 



SEC ijf? ITV CU&SSl FiC ATIOn: 0)P TMii ^hGirwhen Dptitkhtete^) 



ERIC 



SUMMARY 



IVoblcm 

Research in undefgraduiite pilot training (UIT) often involves (he interaction ol' Iiuiimn iubjucts. 
cDiiiplifx tusks, and SDpliisticQted equipnient. The oriwlution and preparation of subjGcls wiihin such 
cxj3crimenial cuciicxi^ may involve substantial iristruciiQnal efl\)rts in order to ensure tiic readiness of the 
participants. Training in prercqiiisite skills may require tecliniques which provide the required testing und 
trainuig under jystefiiiatically conirolied conditions. PreTraining of extensive prerequisites witliin the criticnl 
expcrirncnti^l environment can be evpected to require nieUiDdobgy wliich exceeds the capabilities of 
conventional cteroom brieluigs and demonstrations- For exainpb, the applications of instructional 
systems developnient (ISD) procedures to the ficneration of instructional media and achievenicnt tests 
could potentiaily satisfy the requireinents of a pre! raining vehicle within the experimental context. 

To evaluate the potential of preiraining witliin the context of an ongoing UPT study (Instructional 
ijtrategies m the T^O Trainer)^ ISD procedures were applied in the generation of a package of multimedia 
and test instruments to assess the critical prerequisite skills. Myor elements in the development of the 
materials were: (a) analyiis af cognitive elements of tasks, (b) devek>pnient of instructional objectives for 
prBtranung, (c) deveiupmeiil ofcriterlon test items, (d) dgvelopment ofLnstructional sequences (textual and 
audiDvisual inaUrialsX (e) validation of niateriuls, and (Q application of materials for pretraining of student 
subjects assigned to the T-40 study. 

The validated lest and niaterials were adrniriisterad to three groups of subjects at one-week intervals 
during the imtial phase of tlte Inbtructional strategies study. 

Rt^uft^ 

The experimenial groups attaLjied specified levels of proficiency for the prerequisite cognitive skills, 
thus satisfying i\m requirenients to participate in the study. OveraU test score attainment for subjects was 
high percent) exceeding the criterion of an 85 percent score for 85 percent of the group tested. 

Variability of te^E scores for subjects in all three groups was unifortnly low (standard deviation 1.33) on the 
SO^item criterio/i test. The application of the pretraining materials also facilitated the conduct of the 
subsequent data colledion by; (a) permitting a standardised, replicoble orientation/training vehicle for all 
groups, (b) by generally mhaiidni experimental control, and (c) by providing direct training and 
assessment of the r^^quked entry skills for all subjects, " 

Iniplications 

The deyelDpment of multi-niedia training materials as applied in tills study suggests the general 
desirability of prctraiciing as a precurser to nying training studies requiring extensive subject orientation and 
prerequisite skills a^essmenU. It also suggests that systeniatically designed instructional materials may have 
great potential for a wide range of applications in iaciliiailng the conduct of cxpcrimcnlal data collections 
lor flying training stvidies. 
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DEVELOPMENT AND EVALUATION OF PRKTRAINING 
AS AN ADJUNCT TO A PILOT TRAINING STUDY 



L iOTRODUCriON 

Vim trainiJig research often involves tlic inieraclion of human subjects, suplusticatud uquipmenl, and 
conipta. Eraining tasks. The orienmiiQri yf partidpant/subjects may become more invalved m the 
complexity of these inleraclions increases., V^ien the inslruclional dynaiTiics and experimental controls 
requir-ed by extensive subject oricnIaUon exceed the scope of conventional brieflrigs as infbnnalion 
vehicli^s, sysicnnalic, griterion rcfcrenged inslrugtian niay be in order as a logical adjunct to the study. 

Traiiiing studies involving simuliLlxH systems exeinplify potential application of the con^pt of 
"tmlrtlf^g-subjects^to^be^trainea/' Bejate the isubjfict c^n properly attend to the central task in the 
sifnulEiiinf, Ue must be able to perfpmi cMmn prerequisite ikills (ingress-egress, sarety and operating 
procedufrcs, reading instrunients, etc). In Qases where prerequisite skills are extensive, training of these 
behavi,ors might be accomplished nuue erecilMy prior to the time subjects are involved with the principal 
data task, since the ability of subjects to adldress the task should be increased (having dispensed with the 
preliminaries). In addition, simulator o^T;aC:ing. iime required to ""'train^up' the prerequisite skills would be 
reduce<l or eiiminnted, 

Ih^ application of such an approach presupposes a sys tenia tically developed and admiiiistcred 
pretraiiiiiTg phase to support the pritidrpul imvestigation. Since extensive pretraining could potentially 
confoujsd Hie study through interactions wiUi TOixi efiectsand other variable, it would be essential, among 
other de^ip measures, to carefully analy;a^ ig&k components to insure that adequate differentiation were 
made benweqn prerequisite behaviors and prtncipa! task behaviors. Tlie structure of pretraining at this level 
of detaSIl would require a vaUdated ieS qf techniques and/or materials which would meet training 
requiremienits while providing the required experummtal control and procedures repUcability. 

Th© application of sysieniatically dwlo;peci, validated pretraining as an adjunct to undergraduate 
pilot ?ralning (UPT) research efforts may reprwni a somewhat novel concept. Pretraining in the research 
context appears attractive and would mm Co offer many of the advantages which cognitive pretraining has 
been shown; to afford within other leariiiyii cantexts in addition to some advantages which seem to be 
uniquely^ suUcd to the experimental researo^h^itualion. 



IL LmWTURE REVIEW 

The application of copitive pretraining ti a preparatory phase for subsequently taught skills is not 
new. Tfm TiQtlon of providing the learner with wious forms of instructional "priming" is well known and 
has reaeLv^edl considerable theoretical and emplrtal support in the literature of educational psychology and 
elsewher«. Cognitive psycholopsts (and thm& who favor an information processing approach tc iearning) 
have stressed the importance of vdrious hmm of pretraining to provide the learner with appropriate 
coiTiitlve; stpuqtures for organizing and iy^iagrailing new infomiation (Ausubel, 1968; Harvey, Hunt- 8l 
Schroder, mi ; Hunt, 1971; Roberts & Taylor, 1972; Schroder, Kariins, & Pliares, 1973). Some specific 
methads. investigated have included rwte, advance organizers, instructional cues, and stimulus 
predifF^arenlislion. 

Th« Facilitative effects of copilivs pretraining upon the acquisition of subsequently^tau^t 
pcrceptuui motor skills under varying coficUtlans of task load, stress, and anxiety have also been reported 
(Bucky, Sipeiiberger d Bale, 1970). In thl^ study pretrmning was shown to aid student pilot per formance in 
landing thaalrcraft under various levels of um$^ 

Fasil:jvq affective phcnoniena assodaled with infonnation seeking behavior or Lntriniic motivation 
have nlm hmti found to result from cogniUv^^ pr^^training. These effects appear to relate to the notion that 
incomini ififormation can be more readily processed and organized as a result of previously acquired 
co^itive itructuras (Bieri, 1971; Brody, "1971; Hunt, 1971). Such studies provide a view of cognitive 
pretrainini m a ineani of functionally ench^i^ping learning throngh the acquisition of specific mental sets 
for subiequwtly taught behaviors. 
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That effective coaiirivc prei.aining niuy he uccuniplisl.eU tlirougli vurioiw insiruciioiu.l lucau. in 
pnmranm>L.d and atherlMf-instruclionurfonmus lias also boon 

Smith & I'dwards 1475; Wuud & C».'rliich, 1^74), Specineally, Uic bcmMul dU-cis oi iiicdiuiud wgiulive 
prctraininB in uroLind irainins! for various Ui>T tiisks has been deimmst rated in these studies including; (a) a 
rcduciiun uf negative afteetivo responses aetiiig svlthln the individual throu&li a decrease ut task luad 
erieuts. (b) reduutlnn in actual nying tlrw required to atialn protieieiiey in complex perceptual .iH.tur 
skills, and (c) Increased student motivation ihrougli individualized, soll-pLicud iiist ruction. 

The aJvatitagos or pretrainiim, then, as a facilitating mechanisni of trunster frum cognitive rcspondiiig 
to rclatfd hut more eomple:< psvchombtor behaviors arc well established. The purpoM.s oi the present 
effort was to investigate cognitive prctraining as a niethodology for preparing sludent pduts as 
pafticip;mt/subjccts in a UPT study. 



Ill I'kKTU.MNINC, ODJI-.CTIVIS 

For the prcsem research (Investigation of Allornative Instructional Strategies for Biisie Instrument 
Rltthl Training in the T-40, hereafter refcrrodtoas the Alternative instructional Strategies Study) the scope 
of pretraining was funetlonal and supportive. It svas employed as a niclhod of tacilitating the udnunisiiation 
and data collection phases uf the study. 

Since pretraining requirements for Uiis study ware extensive, the effort to develop and utilize the 
pretraining materials -li part of the priniary oxpcrinicnt became, in a sense, an independent research ctfort. 

The spodtlc purposes for the utilizatiun of cognitive pretraining for the Alternative Instructional 
Strategics study were as fodows: (a) to provide a vehicle for sttindardized, replieable subject onenlntiun, (b) 
to pennit the training and asscssinent of spcetfic prerequisite cognitive skills prior lo the training u 
suhseqiiont complex pcrceptual-inotor skills in the irainor/simiilator. and (c) to enhance the exporiinenial 
control of the study. 

Standardizatinn. Subjects participating in the Alternative Insiruetional Strategies Study were_all 
novice student pilots on casiral status awaiting entry into the Ul'T program at Williams AFB, Anzona. 1 he 
experimental design required that threu groups of nine students each make up the eomparison groups. I he 
desipi further required that groups begin pretraining and subsequent data collection activities at one-week 
intervals Thus three separate orientation sessions at ono-week inien/als were roquired. Since all instructions 
to students prior to the data collectiuri ^verc to be equal fur all groups, the pretraining package permitted u 
standardized, replieable means ofarlenting, training and pre assessing subject prerequisite skills. 

0>vmtivc skills tratmm mil prmmcmnmi. The nature of the task to he trained during the 
experimental data collection phase of the Alternative Instructional Strategies Study required that a reliable 
method be devoluped and implemented to ensure that all subjects had attained specltied minimum levels ui 
prerequisite cognitive skills berore prDcccding to the trainer/simulator phase. An iichievcmont test 
pemilttcd the aMcssment of required entry level skllLs, The training was accomplished by adniinistcrmg to 
each subject a systematically developed, validated set of instructional nraterials in the form oi a textual 
training guide manual, video-taixd instruction, and a criterion test. 

Experimental amtnd The application of the pretraining materials svas intended to permit a degree of 
experimental control not afforded by less systematized and, therefore, unrepUcable orientation techniques. 
The development of written and recorded training materials permitted precise control over stinnilus 
riiatcrinls presentation in that all subjccis were given identical verbal, written and recorded instructions and 
materials during the orientation sessions, Irrespective of group assignnicnt or litiie at which entry into the 
study occurred. 

In addition, the pretraining was designed to provide control through facilitating relatively low subject 
!5C0TC variability on proreqirisite skills achievement tests, A relatively high level of homogeneity, relative to 
subject perfonnancc at the entry level, was sought through the niinlmizltig of achievement test score 
variance for the prerequisite cognitive sKiUs. 
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IV, DI-VKLOPMHNT.iL AlTKOACH 



The duvelupineni a( iliu cognitivu preirainiiig ninturiuls fullosved procedures rccninniendcd h) Al^V 
Vol 111 (Objeciivos and Tests) luul literature rrom the neld inf educntiunul technology. Tlie prnccss 
used tu deveiup the inaterials was essentially an iterative instriietionul product developnient (IFD) Qycic 
based upoii cfiteHun-retercnced achievcinent testing. 

The rcnuiinder of this report dcseribes the methods used and the results ubtainud in develisping, 
validatingi und iinplciiienting the pretrainiin^ nmtenals as an adjuncl or initial pliuse of the Alternative 
Inst ructional Strategies Study. 

V, TASK ANALYSIS 

.A niodiiled task unalysis procedum was developed following the general recoiiiniendaiiuns cont^iincd 
in A.rP 50-58, Vol II (Task Analysis). The niodineation uf recDniniendcd proeedurcs was mude in order to 
meet the specil'ic requirements of the present study and to develop a set of entry level criteria for tlie 
Alternative Inst rue tional Strategies Study. 

Working from speeincations which had been prepared for each of the maneuvers to be trairied in the 
Simula tuf. an unalysis was made relative to skills and knowledges required. It was found generally that 
sub- elements of maneuver perceptual motor tasks were cither prerequisite cognitive skills or svere rcluteci 
directly to prerequisite skills for the execution urthe maneuver, Forexaniple, one of the to-be^riiin^d taskg 
required the subject to properly execute a 30" right turn in the simulator. To do this, it was obviqusly 
necussary, aniung othur things, for the subject to correctly identify and interpret the movements 06' the 
attitude director indicator (ADl). Hence, the reading ol' the ADI. while constituting a sub-eleniert of the 
primary task of perforniing the turn, also became a requisite cognitive skill which could be trained niorc 
efficiently and effectively before the student entered the simulator: more clTiciently, because of the 
desirability of providing the student with all prerequisite skills before initiating perceptual motor ^kilj 
training; more ciTectivcly, because of the desirability of precisely controlling the acquisition of prerequisite 
skilbfur each participant subject. 

As sub^lenients began to "fall out" of this analysis procedure, it became evident that many cognltivij 
aspects could be appropriately taught during the pretraining phase of the study, thereby redudrig the 
amount of time in the simulator/trainer devoted to learning of prerequisites. Accordin^y, all cognitive 
elerneiits idontitTed by the analysis, not requiring cnvironmcnta] features of the trainer cockpit were 
included in the pretraining content. 

Tho ana lysis of maneuver components yielded ample information cori^rning the knowledge etatients 
of manDUvers to be learned from, which the prerequisite entry behaviors could be logj^lly inrarred. 
Knowledge areas identified as generic to the to-be- trained rrianeuvers included the following: (a) ©Ktwial 
forces acting iipon an aircraft during various phases of flightj including the andysis of forces by vector 
diagram and tlie interaction of vector force combinations; (b) deflnition and demonstration of stead yf^state 
flying conditions^ methods of maintaining steady-statej and correcting from deviations from steady^^late; 
(c) analysis of aircraft controls and interactions with force vectors during turns, climbs^ descenti^ arid 
deviations from steady states; (d) identincationj readini, and interpretation of the primary caekpit 
instruinents; (e) definition of instrument cross-check and utilization of cross-check for maintaining aircraft 
control; and (f) integration of areas (a) through (e) in applying knowledge in aircraft control, identjfylnfi 
appropriate aircraft control inputs and/or instrument readings. The above content specificatioris were 
subsequently employed to gcnernte a set of instructional objectives. 



VI DEVELOPMENT OF PRFTRAINING OBJECTIVES 

A list of tentative objectives was generated following prQcedures recommended in AFP 50-58, Vp] III, 
Mager (1962), and Schutz, Baker, and Gerlach (1971), A revised set of objectiyes was developed from the 
lentativo objcclives representing thi^se cognitive skills considered by the investigators to be foundatio^HO to 
tile subsequently taught psychomotor skills. Tlie objectives were designed to assess knowledge of the elffects 
of force vectors upon a maneuvering aircraft (airmanship), identification and reading of various T^O 
cockpit instrurnicnts, cause-effect relationships between aircraft control inputs, and resultant changes in 
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aircraft paranieters, and instrument urusschuuk tcclmlques, A list o\ prcLralnins ubjectives is contained in 
Appendyc A. 

ViL CRlTliRiDNMlLVSURiyt'RACriCKlTKM DL£Vi:iLOPMtCNT 

Utilizing the cQtnplctcd list uf ybjectLvcs as a point ufdcpurtufe, a puul uf practice and niiisiory items 
was generated following procedures adapted rrum Sullivan, Baker, and Schuu (1971). Tliis pool of Items 
then became the general bmQ from wluch both a criterion measure and instnactional materials could be 
constructed Appendix B contains a sample cHierion item specitlcation which is indicative of the procedure 
used for developing criterion items so as lo be reprcsentativo of each trahiing olijective, 

" js proeedure is also in accQTdancu with Mager (1973) and is essentially a content domain sauipling 
method in which the instructional intent oi^each training objective is unalyzcd and translated into one or 
more behavioral exercises in whicli i\w subject is required to respond in a specified manner to the iteni(i). It 
is also a technique which permits control over the content validity of the achievement test tlirough the 
design redundaiicy of instructional content/test item relationships. That is, only those items which are 
representative of the object rves of instruction are included in the test. Conversply, only expository material 
which directly relates to the objecUves is included within the training materials. The order of apparent 
difficulty of items contained in the achievement test was ranked from less difficult to more difncult in 
accordance vvith the recommendations of fibel (1965). A copy of the validated criterion test is contained in 
Appendij< C. 



VHI, INSTKUCTiONAL MATERIALS DEVELOPMEPTr 

Tin geleciion of media for llie Uaining materials development was based upon the consideration of: 
(a) administrative flexibility and convenience, and time requirements of the study; (b) the desirability of a 
self-study vehicle to familiarize subjects with basic concepts and procedures of the data collection; (c) 
concern for maintaining a high level of standardization of content control over that which was presented to 
subjects during the pretraining phase of the study; and (d) the instmctional requirements of the objectives. 

Folknving analysis of the above requirements, a decision was reached by the instructional developers 
to utilize an expository teaching approach dividing instructional content between three media fomiats as 
follows: (a) basic orientation, scheduling, and administrative directives to subjects to be given by live 
lecturer as read from previously prepared material (the content of which was to be held to a minimum);(b) 
selfMnstructional textual material presenting basic concepts of airmanship and instrument reading; and (c) a 
video tape demonstrating concepts of aircraft maneuvers and the appearance of aircraft cockpit instrijments 
during maneuvers. 

Prcminin^ guide. Two basic considerations were evident in the planning and development of the 
pretraining instmctional manual. First, U was required that all subjects have adequate amounts of time to 
learn prerequisite information. Since i\ was expected that adequate amounts of time would not be available 
in cto, a selfanstructional manual was conceived which would allow the student ample time to acquire the 
basic Intomiation, Second, a methotl Was required which would permit a closely cont rolled of instructional 
materials presentation. 

The textual materials were pneraled utilizing the instructional objectives and achievement 
test/practice items pool as a comparison base for the organization and exposition of instruction^ content 
As an example, textual cues corresponding to each of the various instructional objectives were embedded 
within the exposiiory material of tl^e manuah A modified programmed text format was utilized in which 
each block of material was followed by several examples or practice items. Each of the items was followed 
by confirniatory feedback to the jearnen 

An initial trial draft of the niarLiial was preparsd and distributed to members of the scientific staff, 
assigned to the study, for comments md suggested revisions. Utilizing the obtained suggestions, a revised, 
edited vefsion of the pretraining manual was prepared. Changes incorporated included content organization 
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modOcaHons, reconstruction of seiitcnces, rerise<ltcrimiiok)^un Jsp^^llingcbaiig A. copjof mo r*^vlscil, 
flnalv€fslon of the pTetra^iningguiJe iscoJitauied *ii A-Pperidix D. 

Video taped instrucMon^ Tim video inctliuivi vs^as selucted m acoiiventint [ind effldorit iue4ins of 
demonstrating the pioce dures an d concepts >^hicli in^lv^cd aJ^crii frnitivenien t% iristru iiien^ cli^i figes Juruig 
maneuvers and instrument cross^checlc iecliniqiios, Video tape periniitcd contml of sliiiuilus dispUiy 
equivalent to thatofth^ toxttiai 3iiatcrial5ari<lals«afftrded tticcc>nverienceo to 
thfi Various t reatment groups^ 

Follovvini eomplet son «r the revised pietraining rtianu^ developrnent of aicript for tl^nelovis^d 
Iri^trijcliQii was initiated. The script ^as geri^ratsd iJicorporaliiig tHe sarne objcctivcis/iTiaitefy 
item/eiiibedded cue development syslern techniqiie utilised in the geimoration of ttie protra initig guide, The 
CDHterttof the televised riatarial was essentially tlie same as that of tJe pret raining giiide^ Sornetiiniesvas 
also devoted to review of basic concepts of dtmansliip and instruinent reading as a. folicW'-up and 
elaboration of materials contained in the pre traijiing guide, rfore^er, eriipliasasNvitluri videotap<^\va5Upcn 
thfi visual aspects of the tO'be-^traiiiod majieuvcis, 

Tlie leleviiion script waswiittan so at 1o take advaJitagc of thy strength of the rriediuni ^sco3icep(s 
and procedures were developed iri tKftexiptv tliey w^ere aml/^ed for vnsualcoJiterititKmsfccifl^tiCJns for 
th^ vaxious visual cues in th^ farm of slides aad ni^tiDri picturai w^re added to tK^ script, Durlaig tie 
prcduclion o^the video tape these specilicaUons were trarxslateditilo the Ndsuilcorriponent^ of tine televised 
presentation. Procedufes tised in v^isualizing content followed generally those reconfuiiended by G topper and 
Glasg^^v(1971), 

Ttie major part of the video tapd instruction %^as rnade up ofSSinrnslido and 1 dnui^niotion picture 
footage. Aircraft instrunientj were shown in extreme clo&c^up 35min ilido views includinfi airspeed, 
altitude, attitude^ vextical velccit^^ an d headiniiridcator^ 1o a cleaJ impression of tlie fminction off each. 
Engine tachorneters we also included. The precise markings and eMact rea<!ing of cacl» indicator were 
sliowii in detail and cxaitiplas of readings weic demoiistrated^ To fairdllarize subjects ^tlx the ^ppe^rance 
and action of primar^'indicatori duriiig mwieuver^, a 16mjii nr^otioii picture filiTise^ueriCe %^as pjcparcd for 
each of the maneuvers ixJj follovM^si stralglit and level fligJitj 30'degree leftbaJilc aJid turn, 30-degree rlglit 
bank aJid tum^ win^ level constant airspeed chmb, and ^ngs level constant atep^ad descent Several (llni 
sequences of each maneuver as seer frcm the pilofs ^ew^oint were taken, Pronr) th^ ^a^M^ footage a 
eDfitintJDUS seven-minute sequence of all riaticuvejs in chrcnolcpcal order ^as edited sliowing ttio real-time 
execution of the series as a model danianst ration - Tho edited filmseq^iience wm subse^Hermtly recorded on 
video tape as an integral partof the televised instruction, A copy of the videotap script Iscontalfted in 
Appeiiclix E, 

Xlie completed video taped instruotional unit, llierx, was produced titiliaing a variety of audiovisual 
eleiiientsas expository instructional material for the pretaindng effort. The objective of ilie vddeD taped 
inslruciion was to sumnrtarize and giaphicaLly and pietorlaJly deriion^tmte tlie concepts and froc^edurcis 
wKioh ^vere part of the pretrainuig exercise. The total running time of the GCinplctedvicteo tape vwas 25 
minutMi 15 seconds. 



' Thirty-one Student piloi subjects with no lormal undergraduate pilot flying traitiing (casual slattis 
awaiting entry into t Jio LJTT prograin')p^^..jipate<lin the i)re training materials evaluation *lata collection. 
This subject group was representative of the target population selected to participate in the ^Iteraintivo 
Instructional Strategies St tidy- 

puiduct vMarion ^ri/^/fo. VaUdation stm<lQrd^ for tii« pretrainiiig irialerials pack set in 

accordauce ssdth ATC a^dennie criteria, that is, 85 percent correct rcspcnses on the tes^ instrunient to 
achieve ii satisfactory or passing sccre. kw additlDnal vralidation critefion wasalsceitobllilled specifying tiiat 
85 percent of the subjoctnested syould iicKieve scores of 85 per^ient or better ott the crttgrioi) tes-t us a 
resvilt cf the applicatiDn of the uistmctiGnal materials. This latter ^aHdatioii parnrneter lias been 
fccommended for use in the vali<lati«n of eriterlon Tofereiic^d injlrutftional products (PoTliarr^fe Baker, 
I97D). 
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/iutial praducUryour^ Sub]ectswere asseniblcdina clasiroom areaaiid pven Ihe pre training irianuaL 
They were told lhallhenmleriali were teing considared for use in fiiture pilot training rfiieareh andtlxai 
their a^iitaiice Wisiieeiied in liclping to irnprove the materials* Students were askad to niake notes arid 
coiiimeius in tlie ruanual for any part of the content which seenied to be ambiguous or dirncult to 
umlers tand* 

Because tlie applicaticii of the prclrainifig niaterials within the Alternative Instructional Strfltopci 
Sttidy entailed linio constraaiUi in vvhiclnituderits would have lunitedcte 

the pr^iraiJiing manual would be ff^n to students to take hoine for additional itudy asn/.adod by tJie 
la dividualV In the prcdncl \tym^, therefore, participating subjects wre also gmn the manual for taka-homo 
reading with tlie irtslrucaori tiiat they were to record tJie amount of time spent studj^ing the manixal 
QUtsldeof c\m. Subjoctsweiealaogiveft 45 minutes of in-class time to read and study the manuaL 

Subjects Were allowed aaiiple time outside of class to complete the readirg and stiidy of tlio 
prciraJjiing guide before proceeding ritH other sepientsof the pr©training phase. Theapproxirnate mnmw 
i\m reported toy subjects Irt reading the manual outside of class was four heum Subjects were iristructed 1o 
read all maierials completely art d to respond to die practice items and questions in tlie nianual th&se 
items ^era (0 te oonadarad preparation for the criterion test. They were also instructed to report any 
difllcullies enccuiicered in uncLo^tandLng the niaterials by noting problems in the mariuaL Ml stibjecli 
veiified that they liad complctel^^ read the instructional manual prior to the n«Kt class period. 

T\\Q jiext elasspeiiod was devoted to followup instruction and testing. The subjects were nrst slmwii 
a 25,iTiinute video tope dernonstration of aimmnship, flight instrument readinp, and control inputs to tlie 
aircraft for each c^f tHo specific flying maneuvers to be trained iii the Simula toryirainer. Immediately 
folbwnng the vrideotapD^ the subjectiwere ^ven a 2S4tem, multiple choice criterion lest, 

Tlie critefloii lest wa^ndiiiiniJtered to the entiie 31'iubject groupsunultanaously througlithe us^ of 
tvMo slide projaclDrs. Tlie slcni of each multiple choice question was presented on the left half of tlie 
prcjeclion serpen ard tlie alierrmative responies were flashed on the right lialf of the screen. In most of tlie 
queitions, the sterti c^ntaiJied line drawinp of aircraft or pictures of cockpit indicators to which tie 
student was required tc utdiize to make his response. Each subject was p\en a standard 4lC multiple 
choice test answer slieelupKin which to record his selected responses, 4s each test Item was presented, time 
vos allowed for all subjects 1o re^spond tothe item before continuing to the next iteni. 

The SSinxn sUtle niediym for displaying test items in the classroom was selected because of time and 
cost advantages afforded ifi preparing the test over conventional test booklets and abo because of tlie 
improved visual detail afforded to vie^vefi 

subjects were able to complete the 25^item criterion test in the allotted class time of one ho m, 
Following the completion o^ the testings ans^wer sheets were collected, 

Ilcsuln a! prnraining frmtcriak iiyaut The raw score mean obtained on the 2^iteni crilericn 
measure for ttie SUsubJecl group materials validation was 20.13 with a standard deviation of 2.6h 
Dfctained scores ihiM f^ll substaaitially below die specified criterion. The range of scoros fo r this sample ^as 
from 56 to 96 peieerTtage points (mean ^ 80,52, S.D. = 10J7) vvith only 56 percent of the siibjeols 
atlainiJig t^st scores of SWp or better, Materials revision was, tharefore, required. 

7m rcliabiiitj yieasure of the reliability of the Griterion test were iryide follownng tlie collection and 
analyses of raw scores. K split-half rcU^nbility cocfrcient of .76 wasobtained utillang the odd-even iteni 
dichotomy. EiTiplo}'ln5 tl\e Spearman-Brown prophesy formula for small iieni sample criterion tcits to 
project the measure to a SO-i(erraeqiiival<Jncei a Teliabillty eitimate cQefncientof .91 was otlain^d, 

Movisions. The item analysis revealed that four of the 25 items in the test required revision. In 
c?cami*ilug Hie Item aJid jevi^wiAg relited instnictional materials content, tha nature of tlio revisions 
became appareiit, For example, several of the Items contained ambiguous terniiiiology and moflninS^ 
RfijiaiJ' of" instmicticn was riad^^by eltlier revising the item or reviiing the content of the initruclional 
materials so thai aniblgultiea were femoved- A general re-reading and correlation oflnnruetional tnaterl^k 
with test items also performed to Insure that specinc cues embedded within textual video tape 
niSlcrlals -were relevaiitto (est items and vice versa, and also to insure that irrelevanciei were deleted, 
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Objaciive relevaiit Instiuctioiial cues and nmstery Itcnii ^ve^e considered pari of tlic doniain-sampling 
techJ^iqu^ us^tl in the gert^rutaon cfc^rigljial tmi items and instructional materiali- Hence* the effort to 
mi&^maloriaJs and test it^im follovirig the Initial tryout represented a met}io<] of ' ■tigliteniiig'' cues ajid 

ki\ addiiional Bve items wer* added Id tJie criterion test bringing the total number of itemi to 30. 
This Was Jofi< to include ilemi oniiistriiiiient cross check procedures which had beeii oiiiitted froni the 
crigijial w^efsioii of the tust and also tostrtngthen the reliability of the test by increasing the nuiiibcr of 
atemB. 

A riiajoi fonuat change \vas also iruie in the udmiiiistTatiori of the test. In tlic fiist try out j as 
f rovioiisly ejcplairicd, the <est was adrpinislereci via a dual projection systeni on which the experimenter 
ciispl^yod questions ojitli^ screen* In assessing feedback about the test, it ^os found that some subjects 
objected to tHe pr ojectiQa techiilqujo. Some felt that a "lock^step* effect was produced and that neptivo 
fcolirigs resulted because of the pres^ t» conripkte test items so as not to delay the group, 

Alll^ougli it liad Originally been coacoived as a cost effective mathod for tesi adminJstrationj the 
proj^ciion tgciniqiie abandone d ai^d the achievenient test was prepared in a test 'booklet format. Each 
of tHe t^^t items reqiiirinS pictorial representations of aLrcraft instruments was reconstructed for the 
book Jet include black afid white ^omy photographs of the instruments. No coiitent cliangesin the test 
C^^^ revised) w^Tc rnade. A c ^mp Me <3 master copy of tlie test was prepared with illustrations and reproduced 
Ljimulliplc copies. 

Several revisjons wer#maile tsitlii^inslructional materials, Thase w^cre primarily of a technical nature. 
For ^xairiple^ the video t^ped inslruction was re* recorded utilizing a filjii sequence of improved visual 
equality. S^verslnuJiDr additions were al50 made an the narrative of the video tape to imprcve the clarity and 
flow of tJic pie sail tat ion, A revised version of the training guide booklet was produt^d with improved 
pietoJial qLtiality* 

Final vaffdatkfi Filial product ev^alualion of the pret raining inaterials consisted of adniinistaring the 
pret raining package tc^ iKe rirst|roTip of nijie stibjects assigned to tha Alternative Instructional Stratciies 
Study frotn casual stat\is. ^lie tiw of this groups rather than a separate group iiot involved iji the study wm 
r*ade for the followirii r^Psons; (a) there were time cotistraiiits in the start date of the Alternative 
Ijistructhi^ Stfategies Siud^', (to) a siifflderit number of subjects from the taiget popuktion (casuals) was 
not a'^^ailatole a* a time conv^^iiient fo-r fufther validation of materials. 

Pm^ediij^QL Subjects were agseinMed in the clasaoom on a Friday aftaniQon and; giveri verbal 
insirisctiDfis by the e%poriaTien1er, The^ instructions ^re mlninial and in written format ^o that tliey^ 
v*i/ou|d be idoj^ticaj for aH grotips. Pcillo\^ng the brief instructions^ subjects were ^^en copies of the 
p retraining gui<le boolclel asid teld that they would have until the foUoMniMortday moinijig class time to 
s^iidy the booklet and coJiipIele t he sdf»teii contained in the booklet. Subjects were encouraged to 
ccmp lelD niiJch of tJie bfiokl^t as ppsiible during the remainder of the class tinie for the day whicb wm 
aJprD-^imately 45 /iiinutPs, 

The following Monda? ntcrning subjects were again assenibled in the cla^room, Tliey wre allowed 
l€ minutes t^ review iaf^rinalioa conlairKd lJ\ the pretraining guide and then they were sho^vn the 
2^*nuJiute revised videotape on a c^hssroorTa Wdeo monitor* Irninediately following the conclusion of the 
\rideo-tapa d in^truetiDn? copies of thie raised acWcvement test booklet and answer sheets were distributed 
toall subjects, They werealJow^das inuchtiriieastliey required to cornplete the 30-itejntesl 

Mastdh Table 1 presets comparative data for the rirst and second product tryouti. A BelirenS'Fisher 
t' test fWirier» 3962) for ur^ equal n'swa^ calculated to test the differences bet weeri the obtain mean scores 
forth* R.r^i an<l second pr^tluc* try nuts* As the table indicatesi student perfomTance on the achievement 
test w^assijnidcanUy (p< ^fll) iinproveclon the second tryout utilizing the reMsed pretrainirig niaterials as 
compared to th e pe fforman^e of mbjiocts using the earlier vemion of the materials. 
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'niblu L Studynl Aehievement «ii Crittfrian Measure: 
First and Second Pretniining Materials Tryouts Conipared 
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24-14* 
30 -24** 



20. 1 3 
27,7? 



2.6 1 
2,1 



10.57 

7.33 



First Try uu I 

Second Tryuut ^ 

M shown ia Table 1 ihc mean raw score for the second tryoul group ^us 92 J9 on Ih^ revised 
m^mx criterion lest, svcll above the 85 percent mininiuni smndard. ^11 but two siibjccts acliieved scores 
cxccediiig iKc 85 percen tstandard- 



X, IMPLEMENTATION AND EVALUATION OI- PRtTRAlMiNG MATEftl ^tS 
FOR. THE ALTERN/VTIVIi iNSTRUCriOf^ AL STrATEGILS STUDY 

Following the HnQl vaiicLition of the prctrainiJig pcliap. the nmtoriols y/ere adiiimisterDd to ihc 
remainLiig two expermiental groups at otie^week intervals in aacorclanca with the scheduled study. Identical 
materials and procedures (as used for the nrst groups) ^vc^euscd for the reniaimng two groups. 

Results of the adnilnistrolion of ihe pretraining imterLds to the tliree groups of subjects CN-27)vviio 
were involved in the Alternative Instructional Strategies Study are rtpcrtcd in Table I Inspection of the 
dam repeals a consistency and siniilarity across groups on achievement test perrormance. Data tar grou^ 
two and three essentiaUy replicate those obtained for liiefijil group Csecofid product tryout group) ^ith 
statistically non^significont differeiices between group mm s-cores for the three groups obtained. 

Tizhlcl^ Training Product Evaluation: Student Aehievenieiit 
on Criterion Measure for 1123-^2-20 Pretrainini 
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Range 
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Mean 


5D 


First 


9 


30=^24 


27,77 


2.19 


92 J9 


7,33 


Second 


9 


30-26 


2S, 


U33 


93.4 


4.46 


Third 


9 


30-25 


27,88 


1J7 


92J 


4.59 


All 


27 


30-^24 


27 JS 


1.61 


92.93 


5,39 



The variance of test scores across the groups is alsD noteworthy. One of the objectives of the 
protraiiilng phase, to review, was to bring subjects to specinod levels of perfotniance on prerequisite skills 
and to reduce the variability of scores within the group. Theobtaliied standard doviations are indicatiye oi 
the generally low group variance on the achievement as a result of cogmtive skills training. 

Direct comparisoiis of student performance with the Treipectfied product validation oritcria showed 
that perfonnance for thfr three groups comblrted excoeded the target CTiterla of an 8S percent score or 
better for 85 percent of the subjects teslod, that is, 24 of the 27 subjects (90-%) in the three groups achieved 
.scores of 85 percent or better on the test. 

The above outcomes serve to relnrorce inferences coacerairg the validity of the pretraining materials 
as developed and tested. 

To asscM the reliability and validity of the test, two additional measures were conputcd. M odd-even 
Item reliability cocfncient (split-half) of .97 was obtained for lli« 30.lteni test. Using procedures involvirg 
the use of the reUabiliiy coerficient (Noll & ScanncU 1912), tlie standard error of measurement of the lesl 
was completed at .36 perceiitlle points, 
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Ti\ki\\^ the stuiidard error of niciisurenmnt as un indication of the cuiilidenge that imy be placed in 
the ucciiracy of itidividuul int scores, this value shows less than a pcrcentuge point between the isvo scares 
Ibruiiy iiulividuul suure at the .05 cmiridencc level In other vvurd^, rrMastuclLMitscoririgabt)Ut the mean, 
say 93, It imy he interred that 95% surety that his true score lies bctsveen 92.64 nnd93J6, rcpreacntirig a 
relatively Insv degree or ineasurcnienterrDr, 

To suntiniirize, the instruetional nmterials used for the Altcrnatisre Instructional Strategies Stiidy 
acJiieved the o^ocUy^s und criterin established for i\w gognitive pretrijiiiing plmse of the study. Subjects 
were brougln ti) acceptable levels of cognitive skill as defined by validnlion criteria. Variability of groups 
seores was geiicrylly low and reliability of test scores and ilhe criterion reliability were relatively higlu 

XL CONCLUSIONS AND RECOMMI-NPATIONS 

Tbis sillily deniDnstratcg tliat cognitive pretraiming can be a valuable adjimct to experiniental study 
methodology . It shows that syste inaiicylly developed, vuiidated instructional materials aid in the conduct 
and adrtTinJstTiition Dl^expuriniental data collection by brinpng learner& to prespccified levels of attaiiiment 
on prcrequistic skills. The itudy also demonstrates that use of training nialerials in several rncclia fbrmuts 
provides a useful and ertegtiye tecluiique for stajidardizing and expediting the orieiitation of participants 
subject, 

Potentisil applications of pre training for experimental rescaTch appear to be wide range. The 
implementation ora variety of selMnstruclional niedia with systems desired instruction vv^ouid appear to 
afrcrd adniinistrative cQnveniencc, operational nexibrlity, and iniproved control over pre'trainlng of 
sutajects lor appropriate experimental designs. 

The restjlts of the present erfort strongly suggest the dcsirabiiity of additional investigations which go 
beyond the scope of pretraining as an orientation technique. At least two areas of investigation are 
presentl>^ identifiable : Ca) invDstlgations of pretraining within the eon text of experimontal desigiis in which 
differentia! pretraining and pretesting arc used for subsequent assignnieiit of subjects to treatment groups, 
and(b) investigations in ^^hich the difrerentia! effects of instruQtlonal variables as pretraining strategies are 
tiieasured in rela tionsbip to ttiQse variables under investigation in the trainlrigstudy itself. 
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AIPmDIXA: PRETRAtNING OBJECTIVES 



1, Given diapunu of turniiig aircraft svitli vectore drawn to indicate forces acling upon the Liircriift, 
identify each dtagtam as glimbing, descending, t)r maintaining level (light. 

2, Given a Ust of factors affecting aircrafi performance during tliglit,somu of wliigh do and do not affect 
the turning abiliiy lUi aircraft. Identify those who u(kcl turning abilily uf the aireraft. 

3, Given a list of (actors affegtiiig aircraft pt^rfinmance duiring lli^lu, identify those which ^ r- v the 
aircraft \o lose 'jltiiiide during a tum. 

4, Given pictorial mpresentatians of eauh of six T-40cuckpit instruments, i=e„ inrsj^ed indicaior, vw^riical 
velocity indicator, h&adLrig indicator, altinieier, airltuJc indkatorand ladiometer, in which tlic disphiyscjf 
each instrunient represent spedflc parameter valitcs, tell what the corregt reading for each instrunicnt is, 
withJn +5 perecnt of the true paranicter value represenlud^ 

5, Given a picfarial representation of the T-40 cockpit mstniment punch identify: (I) the uhinYeter. (2) 
the airspeed mdicatur, (3) vertical vebciiy indicator (4) attitude indicaton (4) heading Indicator arid (5) 
tachometer. 

6, Given a variety of night paraiiieter values, nanie the appropriate iadicalor instrument through wliich the 
parameter value will be represented in flight on the instrurnerit paneL 

7, Given line illustrations of a T40 aircraft varying in roll, pitch, and heading, the student will identify the 
illustration that hm represents the position of the aircraft on an illustration of an attitude indicator and u 
heading indicator. 

8, Given ^ diagrari^ of the MD instrument panel and a list of cro^check procedures, indicate the proper 
order in which the procedures should accur. 

9, Given a diagram of the instrutnent panel showing indieators in spedfic value readings, a description ufo 
desired change in a specific parameter, and a Ust of aircraft control inputs, some of which are and are not 
appropriate for affequn| the desired change^ identify the appropriate altcmative. 
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APPENDIX B: SAMPLE CRITERION ITEM TABLE OF SPECIFICATIONS 



Obiective- 1. Given: a. Picture of T'40 primary 

— ^ — — ^' Instruments showing specific 

in-flight parameter values - 

b. Verbal descriptions of desired 
channss in one or more parameters 

c. Verbal descriptions of aircraft 
control inputs which may affect 
parameter value changes - 

2. Response: Identify the appropriate input 
corresponding to the described 
desired change* 




2, Response Choices: A. TURN LEFT APPROXIMATELY 9b^ 

B. TURN RIGHT APPROXIMATELY 85" 

C. TURN LEFT APPROXIMATELY 86^ 

0, TURN RIGHT APPROXIMATELY 230^ 

Response Limits: Correct: All responses which will affect the 

— ^ — ^ desired change as descnbed in the 

i tern . 

Incorrect! All plausible but erroneous inputs which 
appear to affect but will not affect the 
desired change- 
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APPENDIX a T40 INSTRUCTIONAL STRATEGIE 
CRITERION MEASUREMENT 



WHICH AIRCRAFT IS IN A LEVEL TURN TO THE LEFT? 




3. WHICH AIRCRAFT IS IN LEVEL FLIGHT? 




WHAT IS THE FLIGHT ATTITUDE OF THIS 
AIRCRAFT? 

A. LEFT CLIMB. 

B. STRAIGHT AND LEVEL. 

C. SHALLOW LEVEL CLIMB. 

D. RIGHT DESCENT. 

WHAT ARE THE BASIC CONTROL INPUTS TO 
RETURN THE AIRCRAFT IN QUESTION 5 TO 
STRAIGHT AND LEVEL? 

A. YOKE LEFT AND AFT. 

B. YOKE LEFT AND FORWARD. 

C. YOKE RIGHT AND AFT. 

D. YOKE RIGHT AND FORWARD. 

WHAT IS THE FLIGHT ATTITUDE OF THIS 
AIRCRAFT"? 

A. LEFT CLIMB. 

B. STRAIGHT AND LEVEL. 

C. SHALLOW LEVEL" CLIMB. 

D. RIGHT DESCENT. 

WHAT ARE THE BA5IC CONTROL INPITS TO 
RETURN THE AIRCRAFT IN QUESTION 7 TO 
STRAIGHT AND I^EVEL? 

A. YOKE LEFT AND AFT. 

B. YOKE LEFT AND FORWARD. 

C. YOKE RIGHT AND AFT. 

D. YOKE RIGHT AND FORWARD. 



REFER TO THE INSTRUMENT PANEL BELOW FOR QUESTIONS 9-13. 




9. WHAT IS THE AIRSPEED? 

A. 142 KNOTS. 

B. 142 MPH. 

C. 242 KNOTS. 
0. 242 MPH. 

10. WHAT IS THE ALTITUDE? 

A. 5,150' 

B. 151,500' 

C. 150' 

D. 15.150' 

2G 
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11. WHAT IS THE HEADING? 

A. 0060 

B. 366° 

C. 300° 

D. 301° 

12. WHAT IS THE VERTICAL VELOCITY? 

A. 260 FPM 

B. 260 MPH 

C. 260 J MPH 

D. 2600 FPM 

13. WHAT IS THE BANK ATTITUDE? 

A. 28° LEFT. 

B. 5° NOSE HIGH. 

C. 28° RIGHT. 

D. 10° NOSE HIGH. 

FOR QUESTIONS 14-17 READ THE INSTRUMENT DISPLAY AND 
SELECT THE ANSWER WHICH BEST DESCRIBES THE CONTROL 
INPUTS TO REGAIN THE DESIRED READING. DO NOT CONSIDER 
THE EFFECT YOUR CHOICE WOULD HAVE ON OTHER INSTRUMENTS. 

27 
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DESIRED READING: ZBOK 

A. INCREASE RPM ONLY 

B. INCREASE RPM AND/OR DESCEND 

C. DECREASE RPM ONLY 

D. DECREASE RPM AND/OR DESCEND 
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15. DESIRED READING: ZERO VERTICAL VELOCITY 

A. DECREASE PITCH 

B. INCREASE RPM 

C. DECREASE RPM 

D. INCREASE PITCH 
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16, DESIRED READING: 15,000' 

A. CLIMB APPROXIMATELY 1 ,170' 

B. DESCEND APPROXIMATELY 8,830 

C. CLIMB APPROXIMATELY 8,830' 

D. DESCEND APPROXIMATELY 1,170 
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17. DESIRED READING: HEADING 360° 

A. TURN LEFT APPROXIMATELY 96° 

B. TURN RIGHT APPROXIMATELY 86° 

C. TURN LEFT APPROXIMATELY 86° 

D. TURN RIGHT APPROXIMATELY 230° 
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THE APPROXIMATE PITCH ATTITUDE FOR A CONSTANT AIRSPEED CLIMB 
IS NOSE HIGH. 

A. 1° 

B. 2° 

C. 3° 

WHICH ANSWER BEST DESCRIBES THE ENTRY TO A NORMAL LEFT TURN? 

A. INCREASE PITCH SLIGHTLY, THEN ROLL INTO 30" i EFT 
BANK ON THE ATTITUDE INDICATOR, INCREASE RFM 
SLIGHTLY. 

B, INCREASE RPM SLIGHTLY, THEN INCREASE PITUH iLlGHTLY, 
THEN ROLL INTO 30° LEFT BANK ON THE ATTITUDE 
INDICATOR. 

C ROLL INTO 30° LEFT BANK ON THE ATTITUDE INntCATOR, 
THEN INCREASE PITCH SLIGHTLY, THEN INCREASE RPM 
SLIGHTLY. 

D. ROLL INTO 30° OF LEFT BANK ON THE HEADING TNniCATQR, 
THEN INCREASE RPM SLIGHTLY, THEN INCREASE PITCH 
SLIGHTLY. 

WHICH ANSWER BEST DESCRIBES THE EXIT (ROLLOUT) FROM A NORMAL 
30° BANK TURN? 

A. BEGIN ROLLOUT 30° PRIOR TO DESIRED HEADING WITH 
EMPHASIS ON THE ATTITUDE INDICATOR DURING 
ROLLOUT. 

32 
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B. . BEGIN ROLLOUT 30^ PRIOR TO DESIRED HEADING WITH 

EMPHASIS ON THE HEADING INDICATOR DURING 

ROLLOUT. 

C. BEGIN ROLLOUT 10° PRIOR TO DESIRED HEADING WITH 
EMPHASIS ON THE HEADING INDICATOR DURING 
ROLLOUT. 

D. BEGIN ROLLOUT 10° PRIOR TO DESIRED HEADING WITH 
EMPHASIS ON THE ATTITUDE INDICATOR DURING 
ROLLOUT. 

WHICH ANSWER BEST DESCRIBES THE ENTRY TO A CONSTANT AIRSPEED 
CLIMB? 

A. SLOWLY RAISE THE NOSE WHILE SIMULTANEOUSLY INCREASING 
RPM TO FULL POWER. 

B. INCREASE RPM TO FULL, THEN RAISE THE NOSE. 

C. SLOWLY RAISE THE NOSE TO AN APPROXIMATE PITCH. THEN 
INCREASE RPM TO FULL. 

0. SLOWLY RAISE THE NOSE MATCHINCi THE VERTICAL VELOCITY WHILE 
SIMULTANEOUSLY INCREASING RPM TO FULL. 



22. WHICH ANSWER UST DESCRIBES THE EXIT (LEVEL OFF) FROM A 
CONSTANT AIRSPEED DESCENT? 

A. BEGIN LEVEL OFF PRIOR TO DESIRED ALTITUDE USING 
200' OF LEAD. 

B. BEGIN LEVEL OFF PRIOR TO DESIRED ALTITUDE USING 
A LEAD POINT EQUAL TO 10% OF THE VERTICAL 
VELOCITY. 

C. BEGIN LEVEL OFF PRIOR TO DESIRED ALTITUDE USING 
100' OF LEAD. 

D. BEGIN LEVEL OFF AT DESIRED ALTITUDE AND CLIMB 
BACK TO DESIRED IF NECESSARY. 

23. IN A CONSTANT AIRSPEED DESCENT ON A HEADING, WHICH PARAMETER 
IS VARIED AS NECESSARY? 

A. PITCH 

B. POWER 

C. HEADING 

D. AIRSPEED 

24. THE RECOMMENDED LEAD POINT FOR ROLLING OUT OF A TURN IS 
AND IS, LOCATED ON THE . 

A. 10°^ ATTITUDE INDICATOR 

B. 1/3 THE ANaLE OF BANK; HEADING INDICATOR 

C. 1/3 THE ANGLE OF BANK; ATTITUDE INDICATOR 

D. 20°; HEADING INDICATOR. 
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•25. THE RECOMMENDED LEAD POINT FOR A LEVEL OFF IS AND 

IS LOCATED ON THE . 

A. 200'; VERTICAL VELOCITY INDICATOR. 

B. 10% OF VERTICAL VELOCITY; ATTITUDE INDICATOR. 

C. 200'; ALTIMETER. 

D. 10% OF VERTICAL VELOCITY; ALTIMETER 

26. IF YOUR ALTITUDE IS 500' BELOW DESIRED, WHAT IS THE 
RECOMMENDED VERTICAL VELOCITY TO PERFORM A CORRECTION 
BACK TO DESIRED. 

A. 1000 FPM CLIMB. 

B. 1000 FPM DESCENT. 

C. 500 FPM CLIMB. 

D. 500 FPM DESCENT. 

27. THE DESIRED HEADING IS 090'^. THE ACTUAL HEADING IS 075°. 
TO CORRECT BACK TO DESIRED, TURN _____ USING BANK, 

A. RIGHT; 30°. 

B. LEFT; 30°. 

C. RIGHT; 15° 

D. LEFT; 15° 

28. DEVIATIONS FROM AIRSPEED IN A LEVEL TURN ARE NORMALLY 
CORRECTED WITH . 

A. PITCH. 

B. BANK. 

C. POWER. 

D. CROSSCHECK. 
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29, THE TWO BASIC TYPES OF CROSSCHECK AS EXPLAINED IN THE 
PREfRAINING GUIDE ARE AND . 

A, RHYTHMIC SCAN; ACCENTUATED. 

B. CENTRALIZED; RHYTHMIC SCAN. 

C. CENTRALIZED; PATTERNED. 

D, ACCENTUATED; PATTERNED. 

30. YOUR CROSSCHECK WILL CENTRALIZE WHEN: 

A. IN A STEADY STATE CONDITION. 

B. IN AN ENTRY TO A MANEUVER. 

C. CORRECTING FOR A DEVIATION. 
0. BOTH B AND C. 
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PRETRAmiNG GUIDE 

General 

L OBJECTIVE: To investigate the effects of alternative flight train- 
ing instructional strategies upon learning and transfer of training under 
conditions of task loading, ^""^ 

II. IMTRODUCTION : You vnll be participating in a flight training study 
conducted by the Air Force Human Resources Laboratory, Flying Training 
Division, Williams AFB, AZ. You will receive four flights in the 

T-40. Due to the critlcality of data collection and scheduling, you 
will be in a very controlled environment. It will be each Individual 
subject's responsibility to assure attendance for all briefings and 
trainer flights. All briefings and training will be conducted in the 
AFHRL Building P-SBS, at Williams AFB, located near the corner of First 
Street and D Street. You will be given a tentative schedule including 
K^Misflngs and flight times. Any changes to your schedule will be passed 
on to you as early as possible for your conveniences however 3 unavoid- 
able last minute changes may occur In the event of equipment failure, 
in the latter case, it will be very important that you try to adjust 
your time if at all possible. 

III. PRETRAINING GUIDE SEGM ENTS (PG): 

A' Narra tiv e Description: The PG is the narrative description 
of the training device (T-40), basic principles of fUghti a discussion 
of attitude instrument flying, and a description of the five flight 
maneuvers you will be taught. You will be expected to read the entire 
PG prior to the first trainer lesson. There may be some areas you 
wan't understand. If this is the case,TnaKe a note. of your questions 
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and present them to your instructor during the preflight briefing of your 
first flight. 

Prefli ght Bri efing : The first lesson will be one hour, twenty 
minutes (1+20) to include a 30=minute preflight brief about the lesson 
maneuvers and the It will be conducted by your instructor pilot 

(IP) imiTiedl ately prior to lesson (hereafter referred to as sortie) one* 
This is the time to ask your questions about the PG. 

C. Flight Maneuvers: You will be given instruction on five basic 
instrument maneuvers: straight and level flighty 30^ bank turns to the 
l^f^ and right to headings and constant airspeed climbs and descents. 
These maneuvers are designated A-E respectively. 

D. C ritique : You will receive a critique to be filled in at the 
completion of your training. We ask that you be objective and candid 
in your responses, 

Pretralning Guide 

t ^^ip: The Instrument Flight Trainer, Type A/F37A-T40 is designed to 
. ^nii flight personnel 1n the cockpit environment of a typical utility 
tVi^^^Anglne Jet aircraft. The purpose of the trainer Is to provide a 

iH jegree of training In instrument flighty radio communi cation p 
.''iVi jation, and engine systems for this type of aircraft* 

nto trainer (Figure la) consists of a cockpit shell mounted on a 
tv/o-deq^^ee-of- freedom inotion system^ a hydraulic pump unit* and an 
instrnrrnr station. The nose section of the cockpit contains power 
s'jppi]>s and components of the solid-state hybrid computer ^ and the f^1gh^ 
compartmert ^^eserrtoles a functional environinent of pilot and copildt 
'.Lations. The hydraulic pump unit that supplies hydraulic power to the 
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3, to** saaiM tcefnpirti*. t stiin ifaHiwien Instfytiienc Flight Trainftf, Type A/F37A^r40 



Figure la. T-40 



motion system and control loading system is located beneath the stairs 
platform at rear of the cockpit. Located on a desk external to the 
cockpit 1s the instructor station. All these major components are 
extensively interfaced to provide maximum utilization of the trainer ^s 

r^:?ahT 1 i ties . 

The interior of the flight compartnient j Including the controls^ 
instrumi?nts 5 equipment^ and furnishings^ is typical of the aircraft 
renr-sented. Two seats with upholsterBd backs * cushions, and seat belts 
are Drovided for the pilot and copilot fitations. Seat adjustmehts are 
included for raising, loweringi and longitudinal control* Center 
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pedestal panels are located between the two seats. A jump seat for an 
instructor/observer is locatid behind the copilot seat. 

A hydraulically powered control loading system provides realistic 
control feel in the two primary modes of flight control (longitudinal 
and lateral ) . 

The two-degree-of-f reedom motion system provides kinesthetic sensa- 
tions to the flight creWj similar to those experienced in real flight, but 
limited in magnitude and period of sustainment by the limitations of the 
hardware and motion envelope. The performance of the system Is such 
that trainer movement gives correct and realistic cues to the flight 
crew in all normal and abnormal maneuvers. The trainer is impercep= 
tlvely returned to a level position as soon as the conditions causing 
accelerations return to neutral. The motion system is capable of provi- 
ding motion in the pitch and roll axes. The pitch motion also provides 
vertical translation at the pilot's center of gravity to simulate a 
third axis cue. 

Entry and exit to and from the simulator will be explained as 
you enter for the first sortie. Operation of the controls and cockpit 
equipmant wHl be covered by your IP during the preflight briefing and 
during sortie one. Figure lb is a display of the cockpit and instrument 
panel Idyout, 
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h 1 'jure lb . Cock pi t Layout 

The primary consideration held above the objective of the study is 
safety for individuals and equipment. In the interest of safety, we 
require timely compi lance with all instructions related to the use of 
the equipment in the trainer bay. There are nunierous caution and warning 
signs posted in the building. Please take note of them when you're in 
the bui ld1ng. 

1 1 ' BASIC PRinCIPLES Of^jLMCL 

A. Li ft v5 _ Weight: Lift (l) is a direct result of the relationship 

between air and the moving aircraft. When an aircraft is moving through 

the air at a constant airspeed, a differential pressure is formed on 
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the wing resulting in an upward force measured in pounds* If an air- 
craft weighs 6000 lbs, the wings must generate 6000 lbs of lift to 
maintain level flight* Since the pilot cannot directly control weight 
(W)^ he must control lift to dalance the forces for level flight. This 
is done by moving the control yoke forward or aft to generate or destroy 
lift* Figure 2 shows the side view of an aircraft in level flight 
labeled with basic force vectors* 
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Figure 2* Straight and Level Flight 



Weight always acts perpendicular to the surface of the earth. Lift 
always acts perpendicular to the longitudinal and lateral axes. In 
level flight at a cruise airspeed, the lift and weight vectors are 
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basicany equal and opposite. In reality, lift is composed of two 
components^ the vertical component (Ly) and the horizontal component 
(Lf^). In Figure 2 L,^ 1s coincidental with L. Therefore , ^ ^ zero, 

B. Thrust vs Drag ; Thrust (T) is the force generated by the engines 
to propel the aircraft through the air to generate lift. Drag (D^) 1s 
the force acting on the aircraft to slow it down* When the two are 
equal the aircraft maintains a constant airspeed. The relative wind 1s 
the flow of air opposite to the flight path of the aircraft. It is as 
if the ai rcraft never moved but a strong wind blew over the wings. 
Thrust is controlled directly by the pilot through the throttles. Drag^ 
for the purposes of this study only. Is not directly controTlable by the 
pilot. 

Drag is composed of two types: Induced drag (D^) and parasite 
drag (Dp) which when added together equals total drag (D^), Whenever 
lift is produced, D-j is produced proportionately ^ as a by-product. At a 
constant airspeed in level flight Dj is a constant. Dp is simply a 
result of the friction of the air on the surface of the aircraft and for 
purposes of this study will always be constant. Therefore^ In level 
flight total drag (D^) is changed with changes in lift controlled by 
the pilot. Figure 2 shows the thrust and drag vectors. 

C, Turning Flight , When a turn is desired, the aircraft must be 
rolled into a bank (normally 30^) and stabilized. If the airspeed is 
constant, lift win^iiot change^. But in a banked attitude^ lift Is not 
directly opposing weight, Ly now must oppose weight. To make Ly - W, 
lift must be increased by pulling bscK a slight amount on the yoke. 
When Ly ^ W, the forces that keep the aircraft 1n a level turn are balanced, 
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In a bank, L^^ is also produced. This force turns the aircraft. Figure 
3 shows a rear view of an aircraft in a turn to the left labeled with 
the lift vector and its component vectors. 




Figure 3. Left Turn (Rear View) 



When the pilot pulls back on the yoke to increase lift so ly = 
D| is generated. With this increase in total drag, thrust will have to 
bs increased enough to balance T and and maintain airspeed. 

In summary, to maintain a level turn at a constant airspeed^ the 
yoke must be pulled back and the power increased slightly. Too much/ 
little back pressure or too much/little pc^^,n^ will not properly balance 
the forces and cause the aircraft to deviate from stable conditions; 
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i.e., too much back pressure in n turn will cause the aircraft to climb. 

Clitnbing Flight: When d cllnib desired, the pitch attitude 
will have to be Incrernsed sojt^o estimated amount to changti the flight 
path from straight ahead to upwurd. 



T 




Figure 4. Level Climb 



If it is desired that the power be Increased to the maximum^ the pitch 
attitude of the aircraft will be the factor that controls a constant air- 
speed. In a climb, weight converts to two components: the component 
oppnsing 11ft (Wl) the component supplementing drag (Wp). Since 
thrust is Increased some measured amn-j: Wg will have to be increased 
enough to make the new - T. Changes in pitch will change W^. Keeping 



the airspeed constant is the only way the pilot knows the forces are 
balanced (see Figure 4). 

E. Descending Fli ght: When a descent is desired the pitch must be 
decreased some estimated amount to change the flight path from straight 
ahead to downward. 



T 




Figure 5. Level Descent 



Idle power will be used for constant airspeed descents. In a descent, 

acts with thrust. The pitch is adjusted enough to keep Wp equal to th 
amount thrust reduced so the airspeed will be constant. As 1n a climbs 
with the thrust a constant (idle), Wp is varied by pitch attitude to 
maintain a constant airbpf^ed (see Figure 5). 



^ ' Coj^^c^i^JoX^^'l}^ o^i^ It is Important that you learn to 
recognize deviations fron] uesired flight attitude paranietGrs and the 
Inputs requirfid to correct for deviation. In tlie first example (Figure 
6) straight and Un/el flitiht ii the desired condition. The example shows 
an aircrdft in a dcscont to the left. To correct back to level flight, 
Liie nose must !: ^ rai^ad by pulling aft on the control yoke, and by 
rurning the yo».f^ thi' rinht until the aircraft is returned to straight 
and lisvel flight. The rest of the examples show an aircraft in some 
flight attitude other than the desired attitude of straight and level 



rViqht. At the: bottom of eanh exanple are tne basic Inputs to correct 
for cne fl-^ght attitude deviation. 
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Gtraiqht arj ^evel Flight Desired 
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Control Yoke Right ?< Aft Control Yoka Left S "ft 




Figure 7. Incorrect F11 ght Atti tudes 



HI, ATTI TUDE INSTRUMENT FLYING : Flying an aircraft 1n a visual environ- 
ment vvhere reference to a natural horizon is available, the pilot obtains 
zhB majority of his Information for aircraft control and flight attitude 
looking outside the windshield. However, in the absence of a visual 
hQrizon, such as flying In a cloud, the pilot must obtain this attitude 
information from the special instruments in the ^.cockpit which artifically 
represent the outside world. From this requirement comes the concept of 
'\/VrTITUDE iNSTRUMENT FLYING." Simply stated, this means that the attitude 
of the uircraft, i.e., its angle of bank c;- angle of pitch, is displayed 
on an a ttitu de direction in dicator (ADI), (Figure 8) or artificial ^ 
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horizon located on ti.e instrument Dane! dirBctly in front of the pilot. 




Figure 8* Attitude Dirictlon Indicator 

With this Intricately calibrated instrument properly adjustedp the pilot 
can tell If he's climbing^ descending 5 turning, or a combination. When 
the aircraft is straight and level » the ADI can be adjusted to super- 
impose the miniature aircraft symbol on the horizon line of the attitude 
sphere. In Figure 8s th^ miniature aircraft is above the dashed horizon 
line one bar width. This display can be adjusted to a level flight 
representation by turning the control knob in the lower right corner 
of the instrument. When subsequent changes in pitch are made (1,e.i 
raising or lowering 'the nose), the angle of pitch can be measured by 
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referring to the calibrations on the sphere. The sphere is calibrated 
in degrees with Increments every five degrees. The width of the miniature 
aircraft fuselage dot and wings is approximately 2-1/2^, 

This Instrument alone 5 however, does not tell the whole story. 
Along with it, like in a car, are other instruments which will accurately 
provide perfarmance information* 

First, we have a speedometer caned an airspeed indicator (Figure 
9), It displays airspeed in nautical miles per hour, or knots. Unlike 




Figure 9* Airspeed Indicator 

driving, an aircraft requires a certain minimum speed to stay airborne. 
In a car your concern for speed 1s the fine associated with excessive 
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speed. In an aircraft, your concern 1s keeping enough speed to maintain 
flight. The large pointer v/i11 indicate airspeed calibrated to 10 knots. 
The drum provides a more accurate raading to the nearest knot. Airspeed 
can be controlled with power or pitch or both* 

Next is the altimeter (Figure 10). In a car, the terrain beneath 




Figure 10, AH1 meter 

your v/heels relieves you of that consideration. Kowever, since an air- 
craft operates with the prime concern of staying off that terrain » an 
altimeter provides the information telling him how high the aircraft Is. 
It is calibrated in 10s, 100s, 1000s and 10,000s of feet. The left 
digit drum has a lO^OOO* warning symbol (hash marks) which, when visihle, 
tells the pilot he is below ^0,000^ 
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Next is the vartical velocity indicator (Figure 11). When the air- 
craft 1s in a climb or descent^ it is often important to know the rate. 




Figure 11. Vertical Velocity Indicator 



Rate of climb or descent Information 1s helpful to calculate the time 
required to change altitude a certain amount. The vertical velocity 
indicator (VVI) is an excenent instrument for quickly alerting the 
pilot to a deviation trend developing. It Is calibrated in feet per 
minute. Climbs will be Indicated when the needle is 1n the top portion 
of the case and vice versa for descents. The vertical velocity Indicator 
Is also used to calculate leadpolnts for level offs. 
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The next instrument of primary imDortance is the heading Indicator 
(Figure 12). Roads on the ground provide directional guidance for a car. 




Figure 12. Heading Indicator 



In the air however p we need a compass device to keep us on a -'road," 
The heading Indicator 1s calibrated in 5-degree increments on a compass 
card from North (360^) around either way to North again* For example, a 
heading of 180^ is a heading due South. The heading is read under the 
hairline in the 12 o'clock position on the case. During a tum^ the 
heading will be constantly changing. In straight and level an exact 
reading can be made. 

Although all erigine instruments are important in the operation of 
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an aircraft, the T-40 only requires you to be familiar with the tacho- 
meters (Figure 13). They are self-generating instruinents which Indicate 




engine speed in percentage of rated RPM. The outer scale is calibrated 
in 2% Increnients. For readings as sensitive as 1/21, the srnaner pointer 
is used. You will use them as a means of selecting a desired engine power 
setting by moving the throttles located between the seats. 

All of the instruments described thus far represent those which 
are most cormonly used to keep you informed of aircraft control and per- 
formance. You may have noticed while driving a car that your eyes 
occasionally leave the road to check the speedometer or the gas gauge 
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or some other gauge. This is called a crpssnheck and is of major impor- 
tance while flj/ing. Stated in other word; , crosscheck is the division 
of^our attention among the instruinents in ths cockpit to detect de- 
viations and to maintain timely, orderly, and positive aircraft control. 
Figure 14 is a layout of the portion of the instrument panel you will be 
usi ng . 




Fioure 14. Left Ins*:ru™nt Panel = Straight and Level Fliciht 



IV. MANEUV ER DESCRIPTIONS: 

Before we discuss each inaneuvar In detail, we will look at the con- 
cept of the crosscheck in more detail. There are two basic types; the 
centralized crosscheck where one or two instrunients at the most require 
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alrnost full attentiofu and the Hiythnii'C scan where ^yaur attention is 
divided anion g all the instrufnents with the attitude indicator at the 
center. 

The centralized crosscheck is used when transitioning; 1.e, , enter- 
ing a maneuver from a present steady state or exiting a nianeuver to a 
steady state. The centralization on an instrunient is necessary to 
establish new flight attitudes and power settings to control the air- 
craft. This central attention is most often on the attitude indicator. 

The rhythfTiic scan is used when the aircraft is in a steady state; 
e.g.s level turn^ steady climb, etc. Here^ the attitude indicator is 
monitored for attitude control information while the rest of your 
attention is divided airiong the perforniance instrunients to detect devia- 
tions froni desi red p a rarneters . If alT the perforniance instrunients are 
as desired 5 the crosscheck continues rhythinically . If there is a devia- 
tion, a correction is made on the attitude indicator. Then the scan 
resumes,, paying partiCLJlar attention to the instrument (s ) v/1th the devia- 
tion until the desired paranieter is regained. 

The exit transition di'ffers from the entry in that, to reach the 
new desired parameters exactly ^ lead points will have to be determined 
at which the exit transition will begin. Various Instruments, depending 
on the maneuver j will be used to detennine these lead points. 

A discussion of crosscheck is Included in each maneuver descrip- 

ti on, 

A. Straijh^^nd Level Flight (STaL) : Straight and level flight is 
a steady state condi ti on v/here the four basic forces acting on the air- 
craft are balanced, i.e., 11ft - weight; thrust - drag, and airspeed, 
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altitude and headiny are conUant. Figure 14 is a, depiction of the 
Instrument^ as th^/ should appear with the pararneters established from 
the chert - below. 



ST&L 



A/S 


ALT 


HOG 


Vi/ 


PITCH 


BANK 


POWER 
ST. 51 


25QK 


15M 


360° 


ZERO 


LEVEL 


LEVEL 


C 

! 


C 


C 

1 


C 


V 


V 





C stands for constant and not nornially changeable. 



V stands for variable ineaning it may vary a£ ^ result or md^y b& 
intenti onal Ij/ varied to obtain a resjjU. 
K stands fo r knots , 
M stands for lOOO' 

DevidtiQns froiii airspeed in straight and level are corrected with powers 
deviafions fr'on^ al ti tude are corrected ivith pitch. Nornially, you will 
intarpryt the altituda deviation in feet, double the value, and use a 
veH^cdl velocity rate equal to the new value. For e^ainplG, if altitude 
iz off by 300', a rate of 60O fpni would be used to correct back. This 
provides a very contronable return to desired. Deviations from heading 
carrc^ctsd vv1th bank. Norfnally, an angle of bank equal to the number 
of degrees of heading is used to correct back to desired, but nevermore 
than 30^ bank. For example , If the heading is 20^ off desired^ 20^ of 
bank would be used wfien turning back to the desired heading. Deviations 
froifi more than one constant are coTi-^Qt^ti v/1th a combination of pitch, 
brinks and poiver, Straight and lev^el can be considered the basic maneuver 
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unit of flight. From ST3L , turns, cliinbs, descents, and cornbinati ons 

of these are initiated. Your first flight win begin from a frozen state 

of straight and level flight at the parafnaters listed abpve . 

The crosscheck of Instruments in STStL is a rhythmic pattern scan 
originating from the attitude indicator (representing the hub of a wheel) 
to the various perfohTiance instrunients (as though looking out a spoke 
to the rim then back to the hub). If deviations are found on the 
perfonnance instruments, the attitude indicator 1s used to make measured 
corrections to regain desi red readings. 

B & C. Nornial 30° Bank Turn to a Heading: (B - to the left; C - 
to the right). (See Figures 15 and 16.) These two maneuvers are identi-- 
cal except for _di rection of tur^. A level turn is a steady state condi- 
tion vyhere lift^ weight, thrust, and drag are balanced at a constant 
airspeed, altitude^ and angle of bank. 



LEVEL 30^ BANK TURN 

















A/S 


ALT 


HDG 


VV 


PITCH 


BANK 


(RPM) 


250K 


ISM 




ZERO 


NOSE HI 


30° 


811+ 


C 


C 




C 




C 


V 



Deviations from airspeed in a level turn are corrected with powers 
deviations from altitude are ''orrected v/i th pitch. In a steady state 
turn, heading is constantl}^ changing, Notice that the turn parameters 
chart has no value for heading. Consideration for heading comes in prior 
to roll out on a specified heading. Notice also on the parameters chart 
tnat bank angle is a constant. In ST&L , bank is variable to keep 
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heading constant* In a stsady state turn, heading is sijpposed to change, 
thus bank angle iiGld constant, .iotice also (1) a slightly increased 
pitch attitude, and (2) a slightly increrised pov/er (RPM) requirement. 
Item 1 above means that when an aircraft is banked, lift 1s lost and 
win cause a descent. Pulling back on the yoke a slight amount will gener- 
ate nav/ 11ft equal to that lost froni banking and keep lift - weight. 
Hence j the pitch will appear nose high. Item 2 is required because thi 
gfineration of lift produces new drag and is CQunter-balanced vri th a 
slight pov/er increase so thrust - drag. 

A left turn and a right turn differ most noticeably in how they 
appear on the attitude indicator. 

Noriiial turns to a heading have the requlrernent of cofnpleting the 
turn on a specific heading. A turn is entered with central attention on 
the ADI, by turning the yoke in the direction of desired turn to increase 
bank from zero to 30"^ left (or right), When the bank angle is established 
the yoke is returned to neutral, The pitch Is increased slightly by 
pulling back on the yoke. When the aircraft is In a banked attitudig 
pitch information is represented by referencing the miniature aircraft 
fuselage dot to the center of the horizon line on the sphere. The 
airspeed will decrease slightly with this increase in pitch, SOt the 
power is increased slightly and crosschecked to preyent this airspeed 
decrease. When the bank 1s established and the airspeed is stable, the 
turn is in a steady state. At this point the crosscheck reyerts to a 
rhythmic scan of all the instruments to monitor perforniance and detect 
errors. 

Before the desired heading approaches the top index of the heading 
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indicator, the pilot must determine a lead point to begin a roll out. 
Ten degrees of lead 1s a technique. Ten degrees prior to the desired 
heading, centralize your attention on the attitude indicator and decrease 
the bank to zero. This will slowly complete the turn on the desired 
heading. When the wings are levels scan the instrunients for desired 
parameters. The pitch will have to be lowered back to level and the power 
reduced to the straight and level setting. The most important aspect of 
rolling in or out of a turn is a consistent roll rate. Once you've 
developed a consistent roll rate^ you can select your own Isad point to 
roll out of a turn on a heading, 

D. Constant Airspeed Clj^: A steady state climb 1s a balanced 
condition of 11ft, weight, thrust^ and drag where the flight path of the 
aircraft 1s upward. Airspeed and heading are constant. Altitude and 
vertical velocity are variable 1n the steady state part of the climb. 

CONSTANT A/S CLINB 



A/S 


ALT 


HDG 


VV 


PITCH 


BANK 


"Tower 


250K 




360° 


CLIMB 


NOSE HI 


LEVEL 


n% 

FULL 


C 




C 


V 




V 


c 



Deviations from airspeed are corrected with pi tch . Deviatioms from 
heading are corrected with bank. Climbs are always made to specific 
altitudes but for the discussion of the steady state portion of a climb, 
altitude is not considered. The basic differences in a cliimb display 
from a straight and level crosscheck are: (1) a nose high picture on 
the attitude indicator instead of level (about 4^), (2) a constantly 
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rigure 17. Constant Airspeed Cliirb 

increaGing altitude, (3) a climb indication in vertical velocity, and 
(4) power at 9r. inctead of the 81. 5S recomniended at IS^OOO' for 250K. 
(Figure 17.) 

Since the power is a constant, the only variable for airspeed control 
is the pitch (I.e., inputs to the contrQl yoke). In straight and level, 
airspeed is controlled with Dower as a variable. In a climb (or des- 
cent), eirspeed;is controlled with pitch-, 

You will be entering a climb from straight and level. Therefore, 
this portion of the discussion will cover the entry transition to a 
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cMmb: With the conditions for straight and level stabnized, look at 
the attitude indicator and slowly raise the nose to a predaterinlned 
approxliTiate pitch while the power Is simultaneously increased to full 
pomr, crosschecking the airspeed. The goal Is full power, nose high, 
and m change in airspeed. This means the raising of the nose and the 
increase of poiver must be flccnmplished to riieet these goals. The secret 
word IS slowlj. Once the power reaches full ^ airspeed is controlled 
solely with pitch. At this point you have establlshad the steady state 
climb. Now the crosscheck goes into a lean as the steady climb pro- 
gresses. 

The last part of the climb maneuver is the exit transitions or 
leveloff. The t^o considerations here are (1) when to begin the level- 
off to arrive e.^actly on the new selected altltudG and (2) how to per« 
form the level off. 

1. In a steady state climb the vertical velocity is fairly 
constant at soine rate. The level off is begun when the aircraft reaches 
an altitude below the desired equal 101 of the vertical velocity, For 
e^^ampTe, if the vertical veioci^ 1s fairly constant at 20O0 fpm the 
l€y^l off should be started ZOO feet prior to the desired level off alti- 
tude. As the altitude nears the lead point, begin to place more attention 
frOfn your scan , 

2* The level off Is performed in a reverse manner from the 
entry to the climb, At the selected lead pointy the nose Is lowered to 
a level reference on the attitude indicator ^nd the power is simultaneously 
reduced to the approximate recommended setting for the salectid airspeed 
at the fiev/ altitude. When the level off is complate, the aircraft is 
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back 1n straight and level flight. 

Some of your clirnbb vnll be pGrformed without requirinq you to 
determine when to level off. The IP will direct a level off at which 
time you will perform the mechanics of leveling off. Later on you iviU 
be expected to deteriTiine when to begin a level off as viell as perform it. 

Constant Ai rsgged ^cerU: A steady state desrent is a balanced 
condition of lift, weight, thrust and drag where the flight path of the 
aircraft downward. Airspeed and heading are held constant. Altitude 
and vertical velocity are variable in the steady state part of the del- 
cent. 



CONSTANT DESCENT 
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As in a climb, airspeed is controried with pitch. The basic differehces 
in fl descent display f roFn 's trai ght and level crosscheck are: (1) a nosa 
low Dicture on the attitude indicator. (2) a constantly ■decreasing 
altitude, (3) a descent indication on the vertical velocity, and (4) 
power at idle RPM. See Figure 18. 

A descent is entered much in the same manner as a climb except 
that power is reduced to idle and the nose is lowered to maintain air- 
speed. The level off considerations are the same as for a climb. Refer 
to the discussion of a climb, 
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on the controls* If a change occurs^ re-establish the desired pitch and 
actuate the trirn button in the direction you move the controls, i.e., 
if the pitch loneifs as you relaXs pull back on the yoke until the pitch 
1s correct jnd click the trim switch rearward. A similar trim activity 
is used for ■ill^ron trim. 

It is IniportSint to learn to use trim fcr smooth and precise aircraft 
control. Th^ trim button in the T-40 is typical of the kind on most 
fighter stick grips. 



67 



64 



P re t ra i n i n g Se 1 f -Te s t 

This self-test contains question Items to help you test your know- 
Hedge of tfie pretraining guide inforinatlon . Examine each question and 
s^li^ct the most correct answer. The answer Is located beneath the 
hash marks directly below ea.^h question. 

To use this self- test, cover the answer below the marks ^ read the 
question, and make your selection, Then^ cneck the answer against yours 
If you selected ^n incorrect answer, go back and read the applicable 
s^ection of the pretraining guide. 
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1. What Is the name of th^ concept used to describe flying by reference 
to instruments? 

a. Instrument aircraft controls 

b. Attitude instrument flying. 

c. Basic instrunient flying. 

d. Pitch, bank, and power controU 

/////////////// 
b, 

?. What is considered the basic unit of flight? 
Pitch attitude. 

b. Constant airspeed, 

c . bank atti tude. 

d. Straight and level flight. 

/////////////// 
d. 

I-Uitch tne instrument with the parafTieter it displays. 

a. Attitude indicator RPM in % 

b. Alti-neter Speed in knots 

c. Airspaed Indicator Direction in degrees 

d. Vertical velocity indicator ^ Pitch and bank 1n degrees 

Heading indicator ^ Rate of cUmb/ descent 1n fpni 

f. Tachameter Alti tude in feet 

/////////////// 
f 5 c 3 e 5 3 3 d , b 
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4, Select the answer which most 
attltyde in each of the displays 




a. Straight and level 

b. Left climbing turn 

c. Right clintoing turn 

d. Level descent 




correctly describes the aircraft 
below . 







— . — _ __■ ■_ 


j 


straight and leyel 




Left clf mbi ng turn 





Right descending turn 
d. Left descending turn 
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lloriTial left turn 
Lsft descendi ng turn 
litralght and level 
Levsi cl iiTt 



a, fJorfnal left turn 

b. Steep right turn^ 
Level descent 

d. Level climb 



IlllllllllllfU 
b 5 d i a s b 

Qufrstions 5-10. Sulsct the corrsct Instrument reading, 

5, ...... ^ .... 




a. 




left bankj 5^ nose low 


b. 




right banks 5^ nose lov/ 


c. 


40' 


left bank, 10" nose low 




40' 


right bank^ 10- nose low 



/////////////// 

c. 
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a. 


160 


knots 


b. 


250 


knots 


c, 


162 


knots 


d. 


26 2 


knots 



/fJfl/IJfl/IJfl 

d. 

7. 




a. 145.3' 

b. 4530' 
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c. 14530' 

d. 145,300 



l/IJil/llfl/IJI 




540 fpm das cant. 
540 fpin ';liinb. 
S4O0 fpni uascant. 
54O0 fpni climb. 

jii/ufi/unfi 
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14* Which answer most closely describes the display? 



Airspeed: 255 knots 
RPM: 631 

Vertical Velocity: 54QQ fpm 



a. Lfft climbing turn^ constant airspeed, 

b. Left descending turn, constint airspaed. 

c. level descents constant airspeed* 

Right descanding turn, constant atrspeed, 

IlllllllllliHf 
b. 

15* What are the control movements to return the aircraft to straight 
and level flight at a constant airspeed? 

a. Stick left and aft^ Increase power. 

b, Stick left and forward^ decrease po\Mer, 
e. Stick right and aftj decrease poweif. 

d. Stick right and aft, increase power. 

/////////////// 
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16. Which Instruments most c]osQ]y reprasent the aircraft in qyastion 



14? 






Iflllllll/IUIJ 
None 
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Que^stions '■^-20 Select the ansv/er whicii mst closely describes the 
entr- prM^ir-iiu^-o (from straight and level flight) for: 
18. No^iTial 'eft turn. 

a. Yoke left to 30"" bank^ increase pitch slightlys increase power 
sli ghtly . * 

b. Yoke left to 30° banks maintain pitchy Increase power slightly* 

c. Yoke left 30^ bank^ maintain pitchy maintain power satting. 

d. Yoke left to 3^^^ baaks maintain pitch, decrease power slightly. 

liltlllllllllll 
a , 

li/. Constant airspeed climb. 

a- Increase pitch to approKimately 4% Increase power to maximum 
simultaneously. 

b. Increase pitch to approximately 4% increase power 'to maximum 
simultaneously at a rate which will maintain a constant airspeed. 

c. Increase power to maximum, then increase pitch to approximately 

d. Increase pitch to approximately 4^, then increase power to 
maximum. 

Illllllllllllll 
b, 

20. Constant airspeed descent. 

a. Decrease pitch to approximately 4°, decrease power to idle 
simul taneously . 

b. Decrease power to idle, then decrease pitch to approximately 4^. 
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c. Decrease pitch to approximately 4-, then decrease power to 

idle. 

d. Decrease pitch to approximately 4^* decrease power to idle 
simultaneously at a rate which will maintain a constant airspeed, 

lllllllllllllll 
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Glossa ry 

LIFT - The upward force in pounds generated by the movement of the 
(L) 

wings of an aircraft through nne air. Lift opposes weight. 
When the vertical component of lift (Lv) eqi' weight (W)^ 
the aircraft is^in level flight. Lift can . jntrolled by 
the pi 1 ot . 

WEIGHT - The upward force on the aircraft in pounds acting downward 
(W) 

perpendicular to the surface of the earth. Weight is rot 
controllable by the pilot. 

DRAG - The force acting on the aircraft as it moves througfi the air 
opposing foraard moverTient. Total drag (Dj) is the sum of 
parasite di ag (Dp) and induced drag (Di). Dp is a result of 
the friction of a moving aircraft surface with the air, Di 
is the force generated by the production of lift. Drag Is 
opposed by thrust. The pilot has limited control over drag. 

^^":lr''^T - The force generat by the engines propening the aircraft 
forward. When * t is applied to counterbalance drag^ the 
airspeed will be stable. Thrust is controlled by the pilot 
by moving the throttles. 

STRAIGHT AND LEVEL FLIGHT - 

The balanced condition of airborne flight where L = W and 
T - Dj, The aircraft neither cliirfcs nor descends and main- 
tains a constant airspeed, 
ITCH - The angle betw'een longitudinal axis and the horizon measured 
in degrees. It is controlled by the pilot and measured on 
the attitude indicator. Pitch is changed by moving the 
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controls fo'^/ard or backward. A change in pitch moves the 
aircraft about the lateral axis of tie aircraft. 

BANK - The angle between lateral axis and ch^ [lorizon is measured 
in degrees. It is controlled by the pilot and measured on 
the attitude indicator. Bank is changed by moving the controls 
to the left or right. A change in bank moves the aircraft 
auout the longitudinal axis. 

POWEI( - The force generated by the engines to produce thrust control- 
led by the pilot by moving the throttles to increase or 
decrease RPM, Generally used to control airspeed. Measured 
In percent RPM and observed Dn the tachometers. 

LATERAL AXIS - 

The axis from tip to wing tip around which the aircraft 
is pitched up or down by the elevator (yoke fonvard and aft)* 
LONGITUDINAL AXIS - 

The axis from nose to tail around which the aircrafr, is bpnked 
by the ailerons (yoke left or right). 

VERTICAL AXIS - 

The axis perpendicular to the lateral/longitudinal axis 
around whichf the aircraft Is yawed using the rudders. 
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APPENDIX /r. PRETRAINING VIDEOTAPE SCRIPT 



COLOR SLIDE: TITLE 
GRAPHIC AND MS T-40 
TRAINER ZOOM OUT TO MS 
INCLUDE NARRATOR, WITH 
SCREEN IN BACKGROUND. 



1. THE PURPOSE OF THIS BRIEFING IS TO RE-EXAMINE 
AND SUPPLEMENT THE INFORMATION PRESENTED TO YOU 
IN THE TAKE f'OME PRETRAINING GUIDE YOU HAVE 
ALREADY COMPLETED. I WILL COVER BASp- PRINCIPLES 
OF FLIGHT AS THEY PERTAIN TO THIS FROGRAM, A 
DESCRIPTION OF THE FLIGHT INSTRUMENTS IN THE 
T-40, A DESCRIPTION OF EACH MANEUVER YOU WILL BE 
TAUGHT, AND A DISCUSSION OF TRIM AND CROSSCHECK. 



MCU INSTRUCTOR 2. IMMEDIATELY FOLLOWING THIS BRIEFING, YOU WILL 

BE GIVEN A 30-QUESTiON CRITERION MEASUREMENT ON 
THE PRETRAINING MATERIAL. OUR DISCUSSION OF BASIC 
PRINCIPLES OF FLiGHT WILL BE ORIENTED TO AN 
AIRCRAFT IN FLIGHT WITH NO CONSIDFRATION FOR 
' TAKEOFF AND LANDING. WE WILL ALSO BE COVERING 

A LIMITED RANGE OF FLIGHT MANEUVERING. THERE ARE 
FOUR BASIC FORCES ACTING ON AN AIRCRAFT IN FLIGHT: 
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COLOR SLIDE GRAPHIC 
STRAIGHT & LEVEL 
FLIGHT DIAGRAM 
W/VECTORS 



3. LIFT, WEIGHT, THRUST, AND DRAG. WHEN THESE 
FORCES ARE BALANCED AT A CONSTANT HEADING, 
ALTITUDE, AND AIRS, EED THE AIRCRAFT IS IN STRAIGHT 
AND LEVEL FLIGHT. WEIGHT ALWAYS ACTS PERPENDICULAR 
TO THE SURFACE OF THE EARTH AND LIFT ALWAYS ACTS 
PERPENDICULAR TO THE LONGITUDINAL AND LATERAL 
AXES OF THE AIRCRAFT. CONSIDER STRAIGHT AND 
LEVEL FLIGHT AS THE BASIC UNIT OF FLIGHT MANEUVER- 
ING FROM WHICH ALL MANEUVERS ARE BEGUN. 



(SAME AS #3) 4. NOTICE FROM THE D! ,GRAM THAT THE FORCE 

VECTORS SHOW A BALANCED CONDITION. THESE VECTORS 
ARE ASSUMING A CONSTANT AIRSf^EED. IF AN AIRCRAFT 
WEIGHSS 6000 POUNDS, WK MUSI GENERATE 6000 POUNDS 
OF LIFT TO MAINTAIN LEVEL FLIGHT. FOR SIMPLICITY 
WE WILL SAY THAT WITH A SET PITCH ATTITUDE AT A 
CONSTANT AIRSPEED WE WILL GENERATE THE LIFT 
REQUIRED TO OPPOSE WEIGHT. ALSO, WITH A CONSTANT 
AIRSPEED, THE THRUST AND DRAG VECTORS ARE BALANCED. 
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COLOR SLIDE 
GRAPHIC 
T-37 DIAGRAM 
REAR VIEW 
W/LIFT VECTORS 



5. TOTAL DRAG IS COMPOSED OF PARASITE DRAG 
AND INDUCED DRAG. PARASITE DRAG IS THE FRIC- 
TIONAL FORCE OPPOSIflG MOVEMENT THROUGH THE 
AIR. FOR PURPOSES OF THIS STUDY, PARASITE DRAG 
WILL BE CONSTANT. INDUCED DRAG IS THE DRAG 
PRODUCED AS A BY PRODUCT OF LIFT PRODUCTION AND 
VARIES DIRECTLY WITH LIFT. LOOKING FROM THE REAR 
OF AN AIRCRAFT- WE CAN SEE THE FORCES ACTING ON 
IT TO MAKE A TURN. 



GRAPHIC SLIDE ■ 6. BANK IS ESTABLISHED BY TURNING THE YOKE AND 

LIFT VECTOR VISUAL ROLLING THE AIRCRAFT AROUND THE LONGITUDINAL 

(CONTINUED) AXIS. SINCE LIFT ALWAYS ACTS PERPENDICULAR TO 

THE LATERAL AXIS, WHEN BANK IS ESTABLISHED THE 
LIFT VECTOR MOVES AND NO LONGER DIRECTLY OPPOSES 
WEIGHT. THIS IS WHEN WE BREAK DOWN THE LIFT 
VECTOR INTO ITS COMPONENTS, THE VERTICAL AND 
HORIZONTAL COMPONENTS. 
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GRAPHIC SLIDE - 7. THE VERTICAL COMPONENT WILL ALWAYS OPPOSE 

AIPXRAFT IN BANK WEIGHT BUT IS DEPENDENT ON TOTAL LIFT. WITH A 

REAR VIEW 6000 POUND AIRCRAFT AND NO CHANGE IN TOTAL LIFT, 

THE VERTICAL COMPONENT WILL BE SOMETHING LESS 
THAN 6000 POUNDS. THIS DEFICIENCY WILL CAUSE 
THE AIRCRAFT TO DESCEND. HOWEVER, THE VERTICAL 
COMPONENT Of-' LIFT CAN BE INCREASED PROPORTIONATELY 
BY PULLING BACK SLIGHTLY ON THE YOKE INCREASING 
THE PITCH SLIGHTLY. 



GRAPHIC SLIDE - 
AIRCRAFT BANK 
(CONTINUED) 



8. THIS BACK PRESSURE INCREASITS THE TOTAL LIFT 
VECTOR AND WILL BALANCE THE LIFT/WEIGHT FORCES. 
THIS TOTAL LIFT INCP .,l.L PROPORTIONATELY 

INCREASE INDUCED DRAf ■ .NCE TOtAL liRAG AND TEND 
TO SLOW THE AIRSPEED. Wt BALANCE THE THRUST/DRAG 
FORCES BY ADDING A SMALL AMOUNT OF POWER. 
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GRAPHIC SLIDE 
REAR VIEW 
(CONTINUED) 



QHCE THE BANK IS SSTABLISHED AND THE PITCH AND 
POWPR AR: INCREASED 'iLlCHTLV, THE AIRCRAFT FORCES 
ARE ONCE AGAIN BALANCED AND A LEVEL TURN AT A 
CONSTANT AIRSPEED CAN BE PERFORMED. THE FORCE 
WHICH TURNS THE AIRCRAFT IS THE HORIZONTAL 
COMPONENl. IF TOO MUCH 0% ^lOT ENOUGH BACK 
PRESSURE IS APPLIED, THE AIRCRAFT WILL CLIMB OR 
DESCEND. 



GRAPHIC SLIDE 10. SIMILARLY, IF TOO MUCH OR NOT ENOUGH POWER IS 

REAR VIEW ADDED, THE AIRSPEED WILL END UP TOO FAST OR TOO 

(CONTINUED) SLOW. THE AMOUNTS OF BOTH ARE APPLIED AS 

NECESSARY, HOWEVER, THERE ARE APPROXIMATE MEASURES 
WHICH- WORK WELL TO STAY UP WITH THE AIRCRAFT. IN 
A TURN, THE APPROXIMATE PITCH INCREASE NEEDED IS 
ONE H/l,F A BAR WIDTH. THE APPROXIMATE POWER 
ADDITION IS ONE AND ONE HALF PERCENT. 
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GRAPHIC SLIDE ■ II. HERE IS A DIAGRAM OF AN AIRCRAFT IN A 

PROFILE GRAPHIC SHALLOW CLIMB. IN A STABLE CLIMB THE WEIGHT 

AIRCRAFT IN ClIMB. COMPONENT BREAKS DOWN TO THE VECTOR OPPOSING 

LIFT AND THE COMPONENT SUPPLEMENTING DRAG, 
THE EXTRA DRAG IS COUNTERBALANCED BY INCREASING 
POWER, I.E., THRUST. THIS WILL MAINTAIN A 
CONSTANT AIRSPEED. A DESCENT IS SIMILAR EXCEPT 
THAT HORIZONTAL WEIGHT COMPONENT OPPOSES DRAG. 
THEREFORE, POWER IS REDUCED TO MAINTAIN 
BALANCE. 



SLIDE-T-40 12. NOW LET US LOOIC AT EACH INSTRUMENT YOU 

INSTRUMENT WILL BE USING TO FLY THE T-40. YOU WILL BE 

PANELS. FLYING FROM THE LEFT SEAT. HERE IS A PICTURE 

OF THE INSTRUMENTS ON THE LEFT INSTRUMENT PANEL 
THE ATTITUDE BIDTCATOR, THE AIRSPEED INDICATOR, 
THE VER-'-irAL VELOCITY INDICATOR, THE ALTIMETER, 
AND THt HEADING INDICATOR. THE TACHOMETERS 
ARE TO THE RIGHT OF THIS PANEL. 
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SLIDE-ATTITUDE 13. THE CENTER OF YOUR ATTENTION WILL MOST 

DIRECTOR INDICATOR OFTEN BE THE ATTITUDE INDICATOR. WtfN PRO- 

(^pj)^ PERLY ADJUSTED, IT WILL TELL THE PILOT IF 

HIS AIRCRAFT IS CLIMBING, DLSCCmiNG, TURNING, 
OR A COMBINATION. THE GHAY ^I'kTION OF THE 
SPHERE REPRESENTS THE SKY, THE BLACK IF THE 
;,:t;^ND. THE DASHED LINE BETWEEN IS THE 
t ';''/0N LINE. THE SPHERE IS CALIBRATED IN 
D DEGREE INCREMENTS AND MARKED AT -30 DEGREES 
WITH NUMBERS. 



5LIDE . API 14. THE MINIATURE AIRCRAFT BAR IS SUPERIMPOSED 

(CONTINUED) ON THE HORIZON LINE IN LEVEL FLIGHT BY TURNING 

THE PITCH TRIM KNOB. THE THICKNESS OF THIS 
BAR IS ONE BAR WIDTH AND EQUALS 2% DEGREES OF 
PITCH. THIS PICTURE HAS BEEN ADJUSTED TO ONE 
BARWIDTH NOSE HIGH FOR ILLUSTRATION. THE BANK 
POINTER IS ON THE BOTTOM WHERE THE BANK SCALE 
IS MARKED. EACH WIDE LINE REPRESENTS 30 DEGREES 
THE FIRST 30 DEGREES IS FURTHER CALIBRATED IN 
10 DEGREE INCREMENTS. 
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SLIDE - AIRSPEED 15. THE SKY POiNTER AT THE FOP HAS ONLY A ZERO 

INDICATOR. BANK MARK, THE BANK POTHTER ON THR BOTTOM WILL 

MOVE IN THE DIRECTION OF tOKE AFr'L ICATION, 
I.E., IF THE YOKE IS MOVED LEFT, POINTER MOVES 
LEFT. THIS IS THE AIRSPEED INDICATOR. IT IS 
CALIBRATED IN TEN KNOT INCREMENTS ON THE OUTER 
SCALE WITH NUMBERS AT EACH IQO KNOT POINT. THE 
DRUM FURTHER DISPLAYS AikSPEED IN TWO KNOT IN- 
CREMENTS. THIS DISPLAY SHOWS 250 KNOTS. THE 
AIRSPEED INDICATOR IS A PERFORMANCE INSTRUMENT. 



SLIDE - ALTIMETER 16. THIS IS, THE ALTIMETER. IT MEASURES 

ALTITUDE IN FEET MEAN SEA LEVEL. THE NEEDLE 
POINTS TO lOOs OF FEET WIT!-, A SCALE MARK EVERY 
50 FEET. THE RIGHT DRUM ALSO DISPLAYS lOOs 
OF FEET. THE NEXT DRUM DISPLAYS 1000s OF FEET 
THE LEFT MuiT DRUM DISPLAYS 10,000s C'' FEET 
AND IS COVERED BY HASH MARKS BELOW 10,000 FEET 
MSL. THIS ALTIMETER SHOWS 1200 FEET MSL. THE 
ALTIMETER IS A PERFORMANCE INSTRUMENT: 
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SLIDE - VERTICAL 
VELOCITY INDICATOR. 



17. THIS IS THE VERTICAL VELOCITY INDICATOR. 
IT MEASURES RATE OF CLIMB OR DESCENT IN FEET 
PER MINUTE. IT IS NUMBERED AT lOOOs OF FPM 
CALIBRATED TO 100 FPM IN THE FIRST 1000 FEET. 
IT IS AN EXCELLENT INSTRUMENT TO INDICATE A 
TREND DEVELOPING, BUT DUE TO DESIGN, IT IS 
VERY SLOW TO SETTLE ON AN EXACT READING. THE 
VVI IS A rtRFORMANCE INSTRUMENT. THIS VVI SHOWS 
ZERO FPM UK LEVEL FLIGHT. 



SLIDE - HEADING 
INDICATOR. 



18. Tf';;i IS THE HEADING INDICATOR. THE ONLY 
FEATURES OF THIS INSTRUMENT WE WILL USE FOR 
THIS TRAINING ARE THE TOP INDEX OR UPPER 
LUBBER LINE AND THE COMPASS CARD. THE CARD 
IS CALIBRATED lU FIVE DEGREE INCREMENTS WITH 
NUMBERED DIGITS EACH 30 DEGREES. THE FOUR 
CARDINAL COMPASS POINTS ARE MARKED N, E, S, 
W, TO DETERMINE THE SHORTEST DIRECTION FOR A 
TURN TO A HEADING. 
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19. YOU SIMPLY LOCATE THE DESIRED HEADING ON 
THE CARD AND TURN THE YOKE IN THAT DIRECTION, 
I.E., HEADING LEFT SIDE, ROLL LEFT. THE 
DEGREE CALIBRATIONS GO FROM 001 AROUND TO THE 
RIGHT TO 360 DEGREES OR NORTH. THIS HEADING 
INDICATOR SHOWS 035 DEGREES, 



SLIDE - TACHOMETERS. M. THE LAST SET OF INSTRUMENTS USED ARE THE 

TACHOMETERS WHICH MEASURE ENGINE SPEED IN PER- 
CENT RPM. THESE ARE CONTROL INSTRUMENTS. YOU 
WILL OPERATE BOTH THROTTLES TOGETHER SO BOTH 
TACS SHOULD ALWAYS HAVE THE SAME READING. THE 
LARGE NEEDLE IS CALIB.vMED TO 2% INCREMENTS ON 
THE OUTER SCALE. THE INNER SCALE CAN BE READ 
TO %l. THESE TACHOMETERS SHOW 81.51 RPM, THE 
SETTING YOU WILL USE FOR 2B0K AT 15,000 FEET 
IN STRAIGHT AND LEVEL FLIGHT. 
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SLIDE - INSTRUMENT 

PANEL , 



21. THE MAX RPM IN THE T-40 IS 92'^ AND IS 
ACHrEVED BY MOVING THE THROTTLES FULL FORWARD. 
CROSSCHECK IS THE DIVISION OF YOUR ATTENTION 
AMONG THE INSTRUMENTS. CROSSCHECK CENTERS ON 
THE ATTITUDE iNDICATOR AS THE PRIMARY CONTROL 
INSTRUMENT. FROM THIS INSTRUMENT, YOUR CROSS- 
CHECK SYSTEMATICALLV READS AND INTERPRETS 
PERFORMANCE INSTRUMENTS. 



SLIDE - INSTRUMENT 
PANEL (CONTINUED). 



22. WHEN A DEVIATION IS DETECTED ON A PERFOR- 
MANCE INSTRUMENT, YOUR ATTENTION RETURNS TO 
THE ATTITUDE INDICATOR WHERE MOST CORRECTIONS 
ARE INITIATED. THE INSTRUMENT SHOWING A 
DEVIATION IS SUBSEQUENTLY CHECKED TO SEE IF 
THE DESIRED READING HAS BEEN REGAINED OR IS 
SATISFACTORILY WORKING BACK TO DESIRED. 
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SLIDE - INSTRUMENT 23. WHEN ALL THE IMSTRUMENTS ARE ON THE 

PANEL. DESIRED PARAMETERS, THE CROSSCHECK IS A RHYTHMIC 

SCAN STEMMIING FROM THE ATTITUDE INDICATOR 

POINTER Smwm CROSS- GLANCINC BRIEFLY AT EACH PERFORMANCE INSTRUMENT. 

CHECK SCAN PATTERN. YOUR ATTENTION WILL CjNTRALIZE WHEN CORRECTINS 

FOR A DEVIATION. YOUR CROSSCHECK WILL ALSO 
CENTRALIZE WHEN ENTERING OR EXITING A MANEUVER. 



POINTER SHOWING 24. ONCE ESTABLISHED IN A MANEUVER, A STEADY 

CROSSCHECK. STATE CONDITION EXISTS. IN A STEADY STATE, 

THE CROSSCHECK IS RHYTHMIC SEARCHING FOR DE- 
VIATIONS. HERE IS AN EXAMPLE OF A STEADY 
STATE RHYTHMIC CROSSCHECK. NOW LET US DISCUSS 
AN EXAMPLE OF A CORRECTION. SIPPOSE THE AIR- 
CRAFT IS ALLOWED TO CLIMB SLIGHTLY IN STRAIGHT 
AND LEVEL. THE ALTITUDE WILL READ HIGH AND 
THE AIRSPEED WILL READ LOW. 
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25. SIMPLY LOWERING THE NOSE ON THE ATTITUDE 
INDICATOR WILL CAUSE A DESCENT RETURMING THE 
AIRCRAFT TO THE DESIRED ALTITUDE AND REGAININfi 
THE DESIRED AmSPEED. IF THE AIRCRAFT IS 
HIGH ON ALTITUDE AND HIGH ON AmSPEEO, LOWERING 
THE NOSE WILL REGAIN THE ALTITUDE BUT IT WILL 
INCREASE THE AIRSPEED EVEN FARTHER FROM DE- 
SIRED. THIS CORRECTION WOULD REQUIRE A POWER 
REDUCTION IN CONOUNCTION WITH A PITCH REDUCTION. 



26. TRIM IS APPLIED TO ASSIST THE PILOT IN 
MAINTAINING SMOOTH CONTROL OF THE AIRCRAFT. 
WHEN PROPERLY ADJUSTED, THE TRIM WILL HELP 
MAINTAIN A STEADY STATE CONDITION. IF TRIM IS 
NOT ADJUSTED, THE AIRCRAFT WILL TEND TO DEVIATE 
THROUGH UNDESIRED CONTROL PRESSURES AND REQUIRE 
MORE ATTENTION BY THE PILOT. THE TRIM SWITCH 
IS LOCATED ON TOP OF THE LEFT YOKE HANDLE AND 
IS ACTIVATED IN CLICKS WITH THE THUNB. 
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POINTER TO 27. WHEN UNDESIRED CONTROL PRESSURES ARE 

TRIM SWITCH FELT, THE TRIM SWITCH IS ACTUATED AGAIINST 

CONTROL. THE PRESSURE UNTIL THE PRESSURE IS RELIEVED. 

FOR EXAMPLE, IF YOU FEEL LIKE THE NOSE WANTS 
TO CONTINUALLY CLIMB FORCING YOU TO PUSH FOR- 
WARD ON THE YOKE FREQUENTLY, FIRST ESTABLISH 
THE YOKE POSITION. BY ESTABLISHIINfi THE DESIRED 
ATTITUDE DISPLAY, THEN ACTUATE THE TRIM SWITCH 
AGAINST THE PRESSURE. 



MS - NARRATOR 28. IN THIS CASE, FORWARD. BE SURE TO 

AND REAR SCREEN OF ACTUATE THE TRIM SWITCH IN SHORT CLICKS. THE 

T-40 INSTRUMENT PANEL. SWITCH IS SPRING LOADED TO THE CENTER OR 

NEUTRAL POSITION. 

NOW, LET'S TAKE A LOOK AT A FILM ILLUSTRATING 
THE MANEUVERS YOU'LL BE FLYING IN THE T-40. 
WE'LL BEGIN WITH STRAIGHT AND LEVEL, PROGRESS 
THROUGH A NORMAL TURN TO THE LEFT, NORMAL TURIN 
TO THE RIGHT, A CONSTANT AIRSPEED CLIMB, AND 
A CONSTANT AIRSPEED DESCENT. 

; 
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ZOOM IN TO FIJLL si^qrt 
OF SCREEN. StftHT HO 
PIX OF iNSTRiJ^^EfiT 0EMO 
OF STRAIGHT UeVEL. 

POINTER SHOWS CRqsS- 
CHECK SCAN oN Sc^gEN. 

FILM CLIP 10'^ Turn 
SEQUENCE. 



HER^ we see an AIRCRAFT IN STRAIGHT AND 
LEV^t. FLIGHT. AIRSPEED - 250 KNOTS, VVI ■ 
ALTITUDE 15,000 FT., HEAPING ^ 360, 
TACTOMETERS 81 .51. 

At YHIS POINT THE CROSSCHECK' IS A RHYTHMIC 
$CAm SEARCHING FOR DEVIATIONS: ALTITUDE, AlR- 
$PtgD, ATTITUDE, VERTICAL VELOCITY, ATTITUDE, 

TH| NEXT MANEUVER WILL BE A 30 DEGREE BANK 
TUt^,,j TO THE LEFT TO A HEADING OF 270. 
^1 ATTENTION IS NOW CENTERED ON THE ATTITUDE 
1N()^CAT0R AS THE BANK IS ESTABLISHED AT 30 
Oei^EES TO THE LEF^ SHORTLY AFTER THE BANK 
IS ESTABLISHED, THE POWER IS INCREASED TO 83%, 
TH| APPROXIMATE POWER SETTING TO HOLD 250 
KIS^<S IN A TURN . 

YQ(j^ ATTENTION THEN GOES BACK TO THE BANK 
PQjfiTER, MONITORS THE BANK AND THE PITCH AND 
C%5SCHECKS THE OTHER PERFORMANCE INSTRUMENTS. 
V%'LL NOTICE THE HEADING INDICATOR IS SLOWLY 
P^GRESSING TOWARD THE DESIRED HEADING. AT 
pEGREES PRIOR TO THE HEADING THE EYES RE- 
Tlj^N TO THE ATTITUDE INDICATOR AMD THE ROLLOUT 
I| INITIATED. THE BANK IS RETURNED 
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TO 2ER0 AND THE HEADING WILL STOP AT THE 
CUT TO TACHOMETER. DESIRED 270 HEADING. AS SOON AS THE BANK IS 

REGAINED. THE POWER IS REDUCED BACK TO THE 

LEVEL SETTING OF 81.51. 
FILM CLIP NORMAL 30° THE NEXT MANEUVER WILL BE A NORMAL 30 DEGREE 

RIGHT TURN. BANK TURN TO THE RIGHT, THE ENTRY WILL BE 

SIMILAR. 

THE ATTENTION AT THIS POINT, IN STRAIGHT AND 
LEVEL IS ON THE ATTITUDE INDICATOR. ' 
INITIATE THE YOKE TO THE RIGHT MOfHTORING THE 

CUT TO TACHS. ATTITUDE INDICATOR UNTIL THE BANK IS ESTABLISHED 

AT 30 DEGREES. SHORTLY AFTER THE BANK IS 
ESTABLISHED, THE RPM IS INCREASED TO 83%. 
ONCE TMr. POWER IS SET, THE CROSS CHECK RETURNS 
TO THE BANK AND THE PITCH, AGAIN RHYTHMICALLY 
CROSS CHECKING THE PERFORMANCE INSTRUMENTS FOR 
DIVIATIONS. NOTICE THAT THE HEADING IS PRO- 
GRESSING TO THE RIGHT TO 090. 
AT 080, OR 10 DEGREES PRIOR, YOLIR ATTENTION 

^ - GOES BACK TO THE ATTITUDE INDICATOR AND THE 

ROLLOUT IS INITIATED. AGAIN. A ZERO BANK IS 
ESTABLISHED AND YOU WILL NOTICE THE HEADING 
IS ON 090. SHORTLY AFTER THE POWER IS REDUCED 
TO 81.51. 
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FILM CLIP CONSTANT THE NEXT MANEUVER WILL BE A CONSTANT AIRSPEED 

AIRSPEED CLIMB SE- CLIMB FROM 15,000 FEET TO 17,000 FEET. 

qUENCE. FROM STRAIGHT AND LEVEL, WE MAKE A PITCH 

CHANGE ON THE ATTITUDE INDICATOR OF APPROXI- 
MATELY 4 DEGREES. SIMULTANEOUSLY, AS THE PITCH 
IS BEING INCREASED TO THE APPROXIMATE SETTING, 

THE RPM IS INCREASED TO FULL POWER, APPROXI- 

I 

MATELY 92%. 

AT THIS POINT THE PITCH ATTITUDE AND THE AIR- 
SPEED ARE MONITORED IN CONJUNCTION WITH EACH 
OTHER. . .SO THAT A CLIMB IS ESTABLISHED WITH 
FULL POWER WHICH MAINTAINS 250 KNOTS. 
WE'RE NOW IN THE STEADY-STATE PORTION OF THE 
CLIMB, OUR CROSS CHECK SHOULD BE RHYTHMIC, 
' SCANNING EACH INSTRUMENT FOR DEVIATION. 
WE NOTICE THE ALTIMETER IS PASSING THROUGH 
16,000 FEET, OUR INTENTION IS TO LEVEL OFF AT 
17,000 FEET. THE LEVEL OFF LEAD POINT CALCU- 
LATION IS 10% OF THE VERTICAL VELOCITY. IN 
THIS CASE, WITH ALMOST 2.000 FPM, APPROXIMATELY 
20O FEET PRIOR, WE WILL INITIATE THE LEVEL OFF. 
SO AT 16,800 FEET OUR ATTENTION CENTRALIZES 
ON THE ATTITUDE INDICATOR AND THE NOSE IS 
LOWERED TO LEVEL FLIGHT. ONCE THIS ATTITUDE IS 
ESTABLISHED, WE MONITOR THE ATTITUDE, VVI, AND 
lOO 
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FILM CLIP CONSTANT 
AIRSPEED DESCENT. 



AIRSPEED FOR THE CORRECT READINGS, THE RPM IS 
THEN REDUCED BACK TO THE SETTING FOR LEVEL 
FLIGHT AT 17,000 FEET WHICH IS 82.51. 
THE LAST MANEUVER WE WILL BE DOING IS THE 
CONSTANT AIRSPEED DESCENT FROM 15,000 FEET TO 
13,000 FEET. AS IN THE CLIMa AT THIS POINT 
OUR ATTENTION IS ON THE ATTITUDE INDICATOR, 
LOWERING THE NOST TO APPROXIMATELY 4 DEGREES 
OF PITCH. ONCE THE PITCH IS ESTABLISHED, WE 
ALLOW THE VERTICAL VELOCITY TO SETTLE AND 
REDUCE THE POWER SIMULTANEOUSLY TO IDLE. AT 
THIS POINT THE PITCH ATTITUDE AND THE AIRSPEED 
ARE CLOSELY MONITORED TOGETHER SO THAT WE USE 
THE PITCH AS REQUIRED TO MAINTAIN 250 KNOTS. 
WE MONITOR HEADING TO MAINTAIN 360 OR DUE NORTH. 
WE MONITOR THE VERTICAL VELOCITY TO SEE WHAT IT 
IS SHOWING AND WE MONITOR THE ALTIMETER TO SEE 
HOW WE ARE PROGRESSING IN OUT DESCENT TO 13,000 
FEET. HERE IS ANOTHER EXAMPLE OF APPROXIMATELY 
150 TO 200 FEET OF LEAD REQUIRED. AT THAT 
POINT YOUR ATTENTION CENTRALIZED ON THE ATTITUDE 
INDICATOR. THE PITCH ATTITUDE IS AGAIN RETURNED 
TO THE LEVEL FLIGHT PICTURE, THE POWER IS SI- 
MULTANEOUSLY APPHED TO THE LEVEL POWER SETTING 
FOR 13,000 FEET OR 80. Sf- YOUR ATTENTION RE- 
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MS NARRATOR 



CLOSING GRAPHIC 
TITLE OF STUDY AND 
WORK UNIT. 



TURNS TO THE ATTITUDE INDICATOR, AND THE 
PRimRY INSTRUMENTS AND WE'RE ONCE AGAIN IN 

STRAISHT AND LEVEL FLISHT. 

THAT CONCLUDES OUR PRETRAININQ VIDEOTAPE 
BRIEFING. THIS BRIEFING WILL BE FOLLOWED 
IMMEDIATELY BY A 30-QUESTION CRITERION MEASURE- 
MENT, THANK YOU. 
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